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The Miracle of War Production 


For Victory the United States Transforms [ts Complex Industry into the 
Birgest Factory and Mightiest Arsenal the World Has Ever Known 


By Anweer Wo Arwoop 


3S country which we love is producing 

allt for war, At first there was only 

a trickle, then it became a oiehty 

stream, and now it is a deluge of ships, planes. 

tanks, and guns roaring down the assembly 
lines of America. 

Troe, the war finally must be won on the 
battlefields, but it cannot be won without 
production, and it can be Jost in the sheups 
nnd factories. 

The evemy hos had a head stuart of ten 
years in mobilizing all of his resourees for 
the stile purpose of building an invincible 
Tht machine. 

Japan. began to pile wp armaments in 1931) 
un Germany in 1934, in addition to which 
they now have the booty setaed in ooncuerel 
countries. We have not only to ovetcome thelr 
current production but their enormous. re- 
serves as well, 


War's Voracious Appetite 


‘This war hasan inereditily voracious, an un- 
believalily: stupendous appetite for materials, 
supplies; equipment, machines, munitions, and 
LTTE es, 

According to Cresident Roosevelt, value of 
next year’s production of war gocds may be 
nimost. one-quoirter more than the total na 
tional income for the prosperous year of 1940, 

When the President announced last Jatiu- 
ary that 60,000: planes must be produced this 
year and 125,000 next, he was stepping Lif? 
the manufacture of military aircrait in much 
the same rotic as if he had asked for mestiv 
13,900,000 new automobiles this vear and 
$0,000,000 pew ones next year! 


Even this startling comparison doesn't take 
inte account the fact that a military airplane 
is litger than an automobile, far mare com 
plicated, and far more subject to change in 
design 


Wanted: An Airplane Every Four Minutes! 


The Presitent asker! for a new military 
Dane every eight minutes,un the average, this 
year ind every four minutes next. He wos 
asking: for this year alone more than three 
times the number that have been mant- 
lachured in the thirty-two years since Orville 
Wrht delivered the first such plane to the 
Stimal Corp of the Army, 

Hut the President also asked for 45,000 
tanks this year and 75,000 next, although 
in the 14 years up to 1934 only 30 tanks had 
leer built in this country and these only in 
Army arsenals, 

In foct hardly «a manufacturer had ever 
seen one of these monsters, which, even in 
the medium type, welehs twenty times as 
much as the average autonabile. 

But the President asked for more. than 
planes and tunks, He demanded 800 new 
merchant vessels this vear ond 1,500 next, al- 
though, excerpt for oil carriers ancl piissenger 
ships, only two had been built-in this country 
from: 1922 to 1937 and only two. were added 
in 1938. Besides he asked that each one be 
constructed far more rapidly than ever before. 

But that is not all) There must be equiva- 
lent quantities of naval vessels, of guns of 
every description, of shells, bombs, torpedoes, 
explosives, parachutes, and searchlights, The 
Army dlone buys tn excess of half a million 


a4 The 
items, nearly three thousand heing major 
cities * 


Even before any weapons are provided it 
is a colossal task to Lranspert, house, fred, 
clothe, and otherwise service millions of trac 
in wll parts of the world, Nearly two-thirds 
of all cotton goods being produced this year 
are for military use, 

It is poutine for the Army te order such 
items a= 9,000,000 barmick bags, 10,000,000 
neckties, 15,000,000 undershirts, and 78,000,- 
O00 puirs of socks, 

Hy a sheer miracle of production America 
is now satisfying the yawning maw of the 
War | 

The United States is blessed with the must 
abundant actual production resources of mine, 
form, and forest of any country in the world, 
science amd inventive genius enoble ws in 
peacetime to transform Nattre’s gifts into 
mivrhid manufactured products. 

‘Only by opening up the industrial machine 
for the first time absolutely full blast in one 
single direction can we overtake the Axis in 
the battle of production. 

Hence this country has becume the moat 
migantic factory the world has ever seen, turn- 
ing its plowshares into swords, transforming 
ltsel! into an albembracing, universal arsenal 
—all to meet the Axis challenge. 


(Changing Over the Aute Industry 


*o doubt the most dramatic single trans 
furmation, and certainly by far the largest, is 
that of the automotive industry. Including 
those that supply parts and accessories a3 well 
as the few great tinal assetobly structures int 
und near Detroit, the industry has ne Iesa than 
80 plants in 31 states. 

Taken together it operutes what is the 
world's ¢ largest machine shop. Naturally it 
is counted upon for o larger share of the 
war effort than any other single industry. 

Having stopped making passenger cars and 
commercial trucks early this year, its ca- 
pacity for aircraft engines, tanks, ouchine 
uns, antiaircraft guns, shells, airplane parts, 
and girplines,as well-as military trucks, scout 
cos, and jeeps, is enonmous. 

Besides converting many of its expansive 
factories, the automotive industry has also had 
turned over to it by the Government various 
giant new “speciol-purpese” plants in which 
tt apply its mass production “know-how to 
Instruments of war. 

Like magic out of the Arabian Nights these 
fabulous shining structures, big enough to 
swilllow whole towns, have risen in & years 
time out of cow pastures, woudl hits, and 


wheat fields, 


National Geographic Magazine 


The modern workshop, especially when it 
is built from scratch for wor production, is 
net set up in crowded cities. 

These astonishing creations are prodigions 
In area not only becaise the assembly of 
bombers and tanks requires space, but be 
cutise the whole tendency of modern work- 
shop construction, started obout 1920 by 
Henry Ford, bas ‘been to get away from the 
multiple-ctoried factory. 

Mr. Ford decided that it was wasteful to 
raise and lower materials; that with one level, 
ar with eccasianal portions two stories high, 
and with no columns, operations would be 
more economical giv] expansion simpler, 


Seventh Wonder of a Warring World 


Most symbolic and legendary ef these build- 
ings, looming up in awesome Vvistness, ine of 
the seven wonders of the world at. war, & 
Mt... Ford's own Willow Run plant for the 
production of heavy bombers, the B-24's. 

Until the first tree was pulled up late in 
March, 1941, Willow Run was. lazy little 
creek on which Mr. Ford bad built a small 
power plant and one of his forty tiny village 
indystries, Surrounding I were thousands 
Of level acres of wood Jot ond wheat fields, 
with an accasional farm house or rural school. 

When I visited Willow Run a few months 
ago, there was parking room for 30,000 auta- 
mobiles anc an immense air field. As for the 
plant itself, the guide who took me around 
carried and constanth: referred to 7 detailer 
map of the structure, as you would in an un- 
familiar city, lest as he wandered about, I 
become confused and practically lost, 

wo recital of fyures and no description can 
give an impression of the size of such a build- 
in nor of ihe might of the machine-age prow- 
esses within it, Hut it is so long that when 
I stood near the west wall the open east end 
looked exactly like the uther end of a Jong 
railroad tunnel, 

At this writing po otber building under ane 
roof in the world is so larve. Here is the 
most enonnos room mun haa ever 

While of only one ample story in - height, 
what appears to be literally endless and in- 
numerable bulconies lit under the roof, each 
one big enough to tuck away a whole depart- 
ment of clerical workers, 

On the floor itself, where the bombers will 
grow by accretion, my chief impression was 
al the puniness of man in such a gigantic 
jungle of monstrous machine equipment, 
veritable behemoths of steel, 
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The Commander tn: Chief lrepects the Front Limes of the Rartle of Production 
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Five thousand tooling muichines ho-alrescdy 
he bal 8 mstilles cific TITe. Vere Coline 
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Tanks Roar off Lsscrnbls | ine 
hy eT ti Line OMmBer 0 Wennon hia a nip 
ture weneral imagination 8s that flame- 


lireathing, turtlelike lestruction, 
the tank, Indeed much of the building of a 
military airpline is to the layman strangely 
Shlenit. 

But a tank goes off the end of the assembly 
ling, OUL of its cavermaus arsenal and upon is 
testing field fora 75-mile tryout. with a roar 
like thimoer, It is the very personification 
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Pers, Punnreds 
Diher concerns. 
Compared with w tink to sutimobile is 
scarcely more thins kiddy car. In use-a tank 
my bhvnince arcuid like a ball: its full weight 
mov be thrown on tteelf. The turret alone 
in spite of is oonshermble weight 30 con 
trived that “oman can meve it easily bv hand 
[n the famous Chryster-operated Army tank 
arsenal [| was most impressed by the massive 
size and strength of the various parts and the 


DRUO) amore ateel that makes them up 
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“Ceneral Sherman,” Last Word in Tunks, Gets [ts Transmission and Final Drive 


tt. the Army name for che TR-ton Cheeweler pooduct, has a welled tell, leaving few rivets to be shen 
iff by shele—a Weakness of carleer models: Dts TS-em. tonret gun will revolve te. all direction 


AL every stige the torret itself is a veritable = =obarrel, for the convemmuce of the welders 
aVvinbol of strength waned power. (ins Were as strange to the automotive 
But even when witching sich a unas Tlustry as tanks. Most of the factory per 
naueht’s fabrication one is impresaad by ir sonnel had never seen them in modern form 
relevant and insignificant trifles, A workman A number of these guns had never been made 
curing the lunch perio! culmly pecling an in this country at all, and others only on an 
urétige on top ofa turret. Another workman experimental basis at government arsenals 








screwing oF small metal bake onto an alnneal WILIPerall Guns are only one of numerous 
linished tank. types, lait serwe ps a pend illustration, ‘The 
country bial mo antioircraft industry: it had 


(lrews Are, Slept, and Lived in Tunks \ 


to be built-irom the ground up, Such guns 

Jn Burma,” said oy guide, “the crews had = are santos bcopticatad iffairs, with heavy 
fo eal, sleep, and live in thetr tanks. ‘T hey carriages, mounts, firecontrol andl recoil 
simply must have some place to put their mechanisms. Vet the President asked for 


smiall qarannal belongings. Hundreds of 20,000 this vear and 55,000 next 
chunges ore constantly made med new things In a General Motors plant which hod mace 
added os the mesult of combat experience low-priced passenger cars and now turns oul 


In another tank arsenal, operated by an a very important type of antiaircraft gun | 
ute baiviruiiding company, | saw a fixtire saw an operation on the bore af the gun bar- 
navel ttt American minufacturing, It wetths rel which formerly took one andl a half howrs 
mote thon the finished tunk andl holds the aml now tokes five minutes, 
huge hull, turning or cradling it from end T asked the maniger whether his eneineers 
toend and from Side to side, like a revolving had quit ma great amount of study an this 
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This Huge Motor Will Be Tested as Closely as o Doctor Studies Your Heartheat 


A Prott & Whitney engine, made by Buick and equipped with Hamilton Standard propellers, i an Wluminating 
manne of how Atmericin bodys: are pooling patents and manufacturing seers ta help win the war (page 699), 
In the center, umder the teat shanil at Flint, Michiran, ts Harlow BL Curtice, Huick's president, To bie left bs 
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‘The Miracle of 


gun, the plans of which w British naval of- 
ficer had somehow managed to get out from 
asmall European meutral country, where pro- 
duction bad been very small, . 

“We had no time,” he replied, “we had 
ta go to work. We had no antliirerait ex- 
perience back of us and no one to go to for 
help. The gun was not: designed for mas 
mroduction, but we made sufficient changes 
to make it a production job, 

“We had turmed out aa many a1 200 aute- 
mobiles a day here, but we hod very few ma- 
chines we could use, and hel te retrain all 
fur men, We are unable to buy more than 
half the parts and make the other half our- 
selves, cutting costs on one part from $23 
to. 53, mt 

A trip through the spacious plant, as well 

as through a Chrysler shop making another 
tie af antiaircraft gun, left the impression 
of almost-silent, matter-of-fact efficiency, wt- 
terly withowt any trace df fuss or confitsien, 

No detail Is neplected. A refrigerator full 
of cartridges is cooled to the freezing, pomt. 
In. testing the gun, a certain number of rounds 
ore fired with this chilled ammunition to 
duplicate the conditions in Arctic teens. 


“Our Jib Is Mioking Things” 

“Antiaircrait guns oust be very different 
from automobiles,” [ said to the manager of 
the first plant upon leaving, “and vet you 
and your men act os if vou hud been making 
them all your life.” 

“In o sense we have,” he replied “T's 
just ‘aking so mony more machines. Our 
job is making things. 

Al another General Motors plant, converted 
on colossal seule from spark plugs to machine 
muns, the transfermation of tools and ma- 
Chines Se to the works manager relo- 
tively minor, The great problem was to secure 
nen, “the transformation of people’ as he 
worded it, 

[ointing to «a roomful of serious-fnced, 
earnest youths he said they were just out of 
hich scheal and COC carps, and added that 
his three best “set-up” men had shortly be- 
{are been hotel bellhop, service station at- 
tendunt, atid soda jerker, respectively, 

As 1 Jeft 1 asked if he felt that he had 
been making machine guns all his life instead 
of a few months. “Sorely.” was his veiled 
but searching reply, “production goes up all 
the time.” . 

Then hesitating & moment be added, “There 
i 30 ditth connection between spark plugs 
and machine guns. Close os I om to the 


transformation I never cease to morvel, even 


now, that it could have 


War Production 6049 
That industry has been gable to convert 
from peace to war without a back-breaking 


wrench and a ruinous period of confusion and 
delay is indeed a marvel. 


Manufacturers: Poo! Designs and Methods 

Tt has been possible only because rival 
manufacturers andl industries hove been will- 
ing to pool and exchange their designs, pri- 
duction technique, and even machines, with 
cut profit to thernselves. 

On avast scale different concerns are edu- 
cating in their own shops the engineers and 
artisans af other concerns, both campeting 
ancl noniompeting. Le one airplane engme 
plant 1 walled through a whole series of of- 
hices given over solely to men from. other 
companies learning how to muke that par 
ticular engme. 

One automotive-parts concern, for example, 
turned uver to the Government twe veors ago 
free rights for its competitors. to build its 
choicest poséession—a wheel that had won 
high praise in World Warf, At present three- 
fourths of the wheels: sre being tie by 
the company’s peacetinw competitars without 
royalties, 

Henry Ford did not build a:single bomber 
at Willow Run until hundreds of his eni- 
neers had spent many weeks on the Paeife 
coast in the plants of Consolidated Aircraft 
Corporation learning how that concern had 
heen making the product which For had 
been commissioned to duplicate, 

But that isnot all The planes which Ford 
had leaned te make from Consjlidateed Air- 
erait were being powered, when I visited 
Willow Eun, with engine’ turned out bv 
Ford's erstwhile rival, Buick, which Buick, 
ino ture, hae leamed to make from Prater & 
Whitney, one of o few ploneer aircraft engme 
manutacturers (page GUT). 

Nor is Buick the only concern licensed 16 
nike these engines without prokit to Prat & 
Whitney; five other American) corporations 
have the same privilege. 

Tt is only by cooperation like this that in- 
dustry is able to meet the extraordinary dif- 
hcultiet of war prediuction, As strategy shifts 
OF a8 a particilar area of the earth's surface 
comes in or goes out of the war, production 
programs change, 

Atone moment fighter planes are needed: at 
another medium, at anather heavy bombers, 
and ot still another transports, 

The mumber, size, and complexity of tma- 
chine tools to be used depends upon the quan- 
tity of Gutput, More factories must be torn 
apart and done over, as well as-expanded, to 
nvet the changing. demand. 
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Pioncers in Aurcraft Industry 


Fortunutely lor the salvation ol the counts 
a tts 3 enthusiasts 
Sender hnancial resources, bul proneers in the 
Lruest Sharted the modern aircratt in- 
dustry after the last wa 

Donald W. Dewelis und Philip G. 
heads of the Drougins Aircrafi 
and Boeing Aurplane Company, respectively, 
leinecdt the infant industry as young engineers 
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strain. Tn one plaice aluminum test be used, 
in another magnesium, in another steel, and in 
another plywood or plastics will do. 

Outside the plant was Mr, Martin's pride 
wml joy, the giant flying boat Mars, Tt was 
only an experimental model when T made my 
visit, not in commercial production, But the 
aircraft coMminies qever cease to experiment 
with new and bigger and better planes. Thev 
are always figuring on the plane of tomorrow. 

Engines and propellers are vital components 
of the aircraft industry, but they are not al- 
wavs miailt in the same plants as the planes 
themselves, 

The heart of an airplane fe of course its 
ening, and ifs the nitkere hac] not learmed to 
combine power and lightness the resulting 
contraption would be as big as a locomotive. 

Visitors to the main Pratt & Whitney engine 
plant in Connecticut are struck not only by 
its cleanliness and quiet but by the fine caliber 
of the workmen, New England indeed being 
famous for its skilful craftsmen. 

It takes such craftsmen, working: steadily, 
but nol in frantic haste, to do the good job 
required to machine and polish the 9,000 parts 
it an engine to tolerances as small as one ten- 
thousindth of an inch, 

“How do we speed up production?” re 
peated my guide in reply to my question. “As 
much hy keeping good men, having them know 
their jobs and all the short cuts—hv staliliz- 
ing production, in other words—as by putting 
in new machines.” 

After completion each engine is tested for 
hours, it’ temperuture, speed, and the be- 
havior of fuel, oil, and air being watched the 
way om docter studies your heart beat and 
blond pressure, Each engine is then com- 
pletely disassembled, inspected, and assembled 
again. 

If delicacy of outline and harmony of pro- 
portion make for beauty in an object, as the 
dictionary says they do, then one of these 
ese engines is indeed a beauty of the first 
order 

That such a shining, sensitive, clegant, and, 
incidentally, from a monetary viewpoint, 
enstly mechanism can develop 2,000 horse- 
power is incredible to the beholder until he 
woes into one of the many test rooms and i 
convinced | 

Moisture is deadly to such a syinphony of 
metal, und the earlier method of protection 
was to cover it with grease before transporta- 
tan or storige, But these engines are naw 
covered with a pliofilm envelope, all air is 
exhausted, and the envelope sealed. In acdi- 
tion, dehydrating chemicals are placed inside, 
god & card in plain view turns pink if there 
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is moisture and remains blue if all is well. 
In the near-by Hamilton Standard Propel- 
lers plant production has gone up without 
increasing floor space ly installing ‘vertical 
equipment machines that go up in the air, 

But the visiter tn this propeller factory 
first netices two things. He is in a world af 
aluminum and be is in one where perfection 
of balance i the very aim and object of 
existence, 

The propeller is the gear shift of the air. 
The blades automatically adjust themselves 
te conditions of take-off and flight. In manu- 
facture the blades go through seemingly encd- 
lest stages of trimming, milling, and buff. 

Cn the final polish the best met are em- 
ployed to get perfection of balance. At that 
stage it is necessary by meuns of screens to 
exclude drafts from the room in which the 
work is clone, 


Par-seeind Planning by UU. 8. Arow 
and Navy 

There is danger that this article may con- 
vey a mustaken impression to the reacler. ‘The 
miracle of war production is by no means en- 
tirely due to industry, Credit alan should go 
to years of quiet, careful, and far-seeing plan- 
ning on the part of Army. and Wavy, 

After functioning in World War I the War 
Industries Board, headed by Bernard M. 
Baruch, made a final report which led to the 
passage of the National Defense Act of 1920 
and the setting up in 1922 of the Army and 
Nuvy Munitions Board. Also in the came year 
Army district ordnance offices were opened in 
13 key cities. 

As a result 20,000 industrial plants were 
sirveved, 10,000 were given schedules. of 
what they might be expected to produce in 
case of war, a few “educational” orders were 
let, and in other ways the groundwork. was 
lniel for the program which began to take 
shope after 1940, 

But back even of all this planning. lies 
the Government's so-called arsenal system, 
founded under George Washington as an out- 
growth of the Revolutionary War. 


The Gurand Rifle 


In. these relatively few arsenals there ts 
In peacetimes experimentation in the differ- 
ent branches of ordnance, models are made, 

“pilot” prodgection goes on, and detailed re 
ports are rendered available to manufacturers 
who are expected to go into military pre 
duction in thme of war. 

Different arsenals specialize on stich 
branches as fire control, powder, large guns, 
small guns, and gin mounts, 
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The Miracle of War Production 
The Miracle of W 


In visiting any kind of factory where com- 
(rhicecbed mee hanisms nee mde, ihe tendency 
Hf the layman is to le interested only in fel 
assembly. But assembly bs relatively easy; 
what counts in. this war is having enough 
parts at the meht place at the right time, 


*\ War of Spare Parts" 
In fact this has been called a war of spare 


parts, although the word maintenance, or re-- 


placement, would be more correct. In any 
cuse the mechanization of military equipment 
has created a gigantic, a literally s1yage Op- 
pelite for parts. 

An enormdéus aggregation and variety of 
highly technical apparatus on many different 
fronts all over the world must be maintained 
in serviceable condition. Therefore, when the 
President asked for 60,000: airplanes: this year, 
[he program meant, in a sense, that practically 
all the parts for‘at least 80,000 planes must be 
produced, 

Hut parts signify far more than maintenance 
and replacetnent, vital as‘these are. Provided 
engineers and other technicians break down, 
or “explode, a finished article into as many 
simple arts as possible, hundreds of thou- 
sands or even millions of wholly unskilled 
workers cin be taught quickly to make one 
of these parts or perform one:or more simple 
Opernitions upan it. 

Obviously there ore nothing like enough 
skilled workers to make the necessary ships, 
planes, tanks, and guns. So the skilled work- 
ers joly has been subdivided, of exploded, into 
its component parts, amd usually the skilled 
worker himself has been upgraded to instruc- 
Lion OF supervision. 

Then millions of utterly unskilled workers 
have gam: into classes operated by the public 
achool systems, or the manufacturers, or both, 
and in about six weeks’ time have jearned to 
do a small piece of the total job. In a gun 
factory the manager stopped directly in frorit 
of a girl working at a machine, 

“She does seven things,” he seid to me, 
“Witch her. 1. She wipes the machine clean, 
2. She puts the piece in clean, 3. She clamps 
it up. 4. She: starts the machine. 5, She 
tukes the piece out. 6, She (ries it on the 
gauge. 7. 1 it doesn’t. fit the gauge, she 
stops the machine atid calls for her immediate 
superior, That doesn’t take much training,’ 

Thus we have practically all the imple- 
ments of war and parts thereof, including ships 
as well as tanks, guns, and planes, made and 
assembled try men and women who never saw 
them before. 

In an article entitled, 
Are Horn,” in the Mar, 


“As 2,000 Ships 
1942, NATIONAL 


TOY 


Geockarnie Magazine, Frederick Simpich 
described the details af the shipbuilding 
Program 

But the months since then hove accentuated 
the fact that ships are now being assembled 
from pieces built in many different places. 
That is, they are now being built in parts 
rather than in a wnit as formerly. Un con- 
sequence thousands of workers who had never 
seen an ocean-¢oing ship, much less a ship- 
yard, are doting the joh. 

Purts for naval vessels are being built in 
Denver, where obviously shipyard experience 
was lacking. Many of the employees of a 
Manitowoc, Wisconsin, job were farmers, In 
it ‘Texas shipyard! with 6,500 employees only 
ahout 100 were experienced at such work at 
the start. 

Schooling Fallows the Assembly Line 

The training of the workers whe make the 
machines of war, amd of the Army and Navy 
crews who care for them, is a story in itself, 
Tt te one Of the most colossal educational un- 
dertakings the world has ever known. 

A single lustration. must suffice, In the 
great Buick plant in Flint, Michigan, wis the 
largest classroom [ had ever seen, Tt is where 
150 new cars a cday were formerly tumed over 
to retail buyers who went to Flint to take 
personal delivery at the factory. 

Heré come privates from the Army to study 
‘rcrait engines and, in a sense, their mstruc- 
tion proceeds on an assembly-line basis, 

For a week they are lectured to on the 
principles of engines, horsepower, fuel con- 
sumption, and mechanival fundamentals. 
Then they go for o week into an adjoining 
room where they take down and build up the 
simplest. peurt of the engine rain snd again. 

Week by week, cach in a sutcessive room, 
they take down and build up: the increasing! 
more difficult portions until.in the final at 
in the last of the rooms they disassemlile und 
assemble the entire power plant. 

But neo amount of worker training or sim- 
plification of manufacturing processes will 
spell miss production unless there is also sub. 
contracting. [In England it is known as 

“bits and pieces,” and there is ample prece- 
dent in both British and German experience. 

In 1936 Hitler's plan was to leave the task 
of meeting civilian requirements to Germany's 
27,000,000 small handicraft shops and have 
large plants concentrate on war production. 
But the little shops proved less able to pre- 
duce complete civilian items than to make 
bits and pieces of war machines, 

After Dunkirk war materials were so des- 
perately needed in Britain that there was no 
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time to build plats or boiled 
tous tc nike t hieari. he Leirerg f 
lirms, or Pie Coni hat bars 
who assemble the finished ar 
ticle, sinnply couldnt do the 
whole job 

Thousands of bittlhe ships ev 
the other ond, cowl! nin 
undertake the large government 
contracts, becaise of their 
limited facilities, but coli 
Inake [xirts for the prime con 
brtclors: on om.“ hen-aned-bril 
laters 

The Britieh sean found thiat 
a high percentage of their air- 
Cratt paris, even of their aircraft 
engine parts, and of their tank 
narts could be made in ehiyas 
not orginally counted upon for 
wir production, It is said that 
nt lowest 6.000 emall firms make 
lank parts im Britain. 








‘loony Small Plots alow Serve 


Tins country has followed 
Substantially the game system 
and experieite has taught that 
some Prime contracts can bi 
subdivided as much as OO per 
vent. This brings small plants 
into the war, takes work to 
Facilities titres ith evietenee 
rather than compelling thi 
Lwikdime, of new ones. donel Tet 
the. workers tn thelr own fa 
mils surroundings. 

How for the process will :an 
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drewcly feached 2745 enrineer 
ing students in the shop courses 
to Purdue University, LaFay- 
ette, lnodiuna. who, instead af 
following the moutine practice 
Work, 2re engaged Danre Line enn 
it subcontract for the Westing 
house Blectric '& Manufacturing 
Lompany, Wilh their instructors 
deting as shop foremer. 
Subcontracting has pope so 
fur that numerous bholsbyists 
Hicose clowe willing de easier aed fiestes', dhe Dif Shiplirteliing who have small machine shivprs 
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tions and, with several westst- 
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Manidacturers, both big and litte, have 
tuken war orders not only because of an eager 
desire to do their part hut in miny instances 
becanee they had no alternative if they wished 
te temain in business. 

Tnidastry: after industry, especially those 
that werk in metals, have been forbidden to 
use nuteriaks fer civilian consumption, Natu- 
rally they have timed to war production. 
Thev have had to face the question which 
Charles F, Kettering, distinguished scientist 
and inventor, propounded years age: 

‘What are vou going to do when you can't 
do what you are doing now?” 

[n some instances an entire industry, ora 
substantinl purt of it, has taken o large sub- 
ConLraet, proline everyone § resnurcees to pRer= 
form it, A gow! example is the automobile 
spring and bumper industry which ts building 
armor plate for tanks; one concern acting as 
Benet er top subecom rachor. 

Not everyoabe of the fifteen different con- 
cems can mike a complete set of tank armor 
nate, but each firm can de part of the jobs, 


Qut of Frying Pons mte the Pirin Line 


But ordinarily conversion ie by individual 
companies. A stove factory in Ineiama is 
making lifeboats, a maker af telephone pay 
stutions is.new Luming out machine parts, 
4 fishing-tackle procucer has gone over to 
heitber parts, a manutacturer of iryving. pans 
and egy potchery is now making Map. hinges 
and other: bits and pieces for aireraft., 

A mid-western elevtrie company which had 





built up a ble business in meters and fins 


is now one of the world’s largest producers 
af power-driven machine-gun turrets for fight, 
lr planes. 

A maker of compacts: und rouge containers 
redesigned parts of an incenciary bomb sn 
that be. could adapt it to his own equipment. 

When vou dtink homogenized milk you do 
not ordin iris think of the engineering that 
went into the miking of the machines thot 
treat the milk. (ne such manufacturer is 
now turning out uleo struts for airplanes, a 
highly complicated article, 

Twents-tour different wir jobs have gone 
ta a firm which in peacetimes mile Steak 
“tenderizers for restaurants and hospitals 

Also many airpline parts, as well us svaf- 
falels tiv whieh repair crews reach the nose of 
Lwmbers, are being made by one of the world’s 
largest peacetime manufacturers of merry-go- 
rounds ariel other fmisement park devices. 

A veteran of the last war had become an 
exceptionally larre producer of metal frames 
for ladies’ pocketbooks ond handbags, Ans- 
lous to get into war production he was shown a 
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cartridge-loading device but did not have the 
touls tu moke it a designed. So he redesigned 
it to brine at within Lhe scope of his own equip 
rent ftiel mew turns them out in -yast quanti- 
tits, cheaper, lighter, and stronger than before. 

It is inspiring to visit factories engage 
war production and encounter not only kill 
and ingenuity on the part of those in charge, 
hit an admirable contidence, spirit, and pride. 
Almost without exception they ddight im ex- 
ceeding their quotas and in being months 
ahead of schedule, 

“Vou must be prowd that you have been 
able to convert so extensively,” T said to the 
assistunt engineer in charge of one of the 
reatest automobile plants in America, after 
he had shown me the many kinds qi war work 
belng dene and aley thousanily of idle ma- 
chines for making autemebiles which had been 
pied up out of the way, | . 

“Youre damn right we are,” was his blunt 
realy. “AM we isk now is for more work to 
tlirn out.’ 

On 4 Tuesday afternonn | vistied a tank 
arsenal goin full last although it had opened 
for production only on Saturday. Many. of 
the outhving huilcings were unfinished, roads 
ind grading remoined to be done, and offices 
were still practically hare. Hut one af the 
production offtcials satan a pile of lumber 
ad told me gleefully bow much better his 
tinks pre than those of another make. 

A manufacturer may. not have seen a puir- 
tiewlar implement of wir until a few months 
previously, but he will tell vou with shining 
eves how strong and simple and effective it is. 

Town extraordinary degree the workers at 
the bench sla are devoted to their wartime 
tusks. Natindly men and women of every 
type, including many from “white collar” 
CA LEPC, hove been atriwn inte war werk 
with ts high wages. 

Every kind of family combination is en- 
countered, mother and claighter, Lather and 
daughter, father sud son, brother and sister, 
twin) brothers, twin sisters, and husband and 
wile. The wife in one husband-and-wife com- 
bination in an aircraft plant puts her entire 
wages inte war bonds, At the Glenn lL, Martin 
plant 18 persons from one family, that ts, 
[5 Dlooel relations, are working. 

OF course there are always a certain mom 
ber of workers who toke very littl: interest 
in thete jobs; even since earl Harbor, anid 
deepite speeches made to them by fames 
lots whe have had combat service. “The man- 
ager of one machine-gun plant told me that 
he uses a device that newer faily when he 
notices o slackening of interest on the port 
of a group, 
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"T call in a few wives and sweethearts of 
boys in the armed services and osk them it 
they won’) quietly oct asassistant production 
managers for me.” 

“We have been especially pleased at the 
showing of men and women, both from city 
and country, who grew wp in the depression 
vers,” said dn official of the General Eloctric 
Company, which has trained more than 70,000 
new employees for war work. 

“Predictions that membérs of this so-called 
‘lost generation’ would not make good when 
they had a chance, have proven to be 49 many 
fairy tales: We fined them fine people, They 
work hard, They are ambitious, I think that 
they are as good as any generation | have 
known,” 


Inventive Gens Spurs War Effort 

Whether we arc considering management 
of ten, the outstanding fact is that inventive 
genius and mechanical ingenuity are being ap- 
plied to the war productive effort in an untold 
number of ways, | 

From the workers themselves in thousands 
if diffrrent factones come suggestions for im- 
provements in methods. One company alone 
reports 13,000 such ideas in sixomonths time; 
in the same period another company received 
5,000 ideas aml paid $15,000 in prises for 
1,619 of them. 

Whether dazzling pew inventions will come 
‘out of the war is too early to sav. Of the part 
plaved, for example, by a new science Ike 
electronics, which the public Knows chieily 
through radio and Xray, litthe has been sau, 
bot much will one day be written. 

We de know that electronic devices detect 
planes at great distances, atm and fire gums, 
explode mines, guide planes and ships through 
fog, and detect fire: and poisonous firmus. 

‘While wor communds the energies of 
ectence for its own purposes it ales pushes for 
ward reseirch and application," saye the 
General Electric Company. “Under the lash 
of necessity, developments which might have 
taken vears are compressed into months. The 
world will reap these fruits of war and they 
will not be bitter.” 

It is no military secret, however, even at 
the present time that in practically every 
workshop in the land there is someone who 
is constantly iniprovising, improving, and find- 
ing short cuts. 

Improvements ate made net only in manu- 
facturing processes but im providing armies 
with food and clothing. ‘Britain is im sore 
need of meat, but ship refrigeration is scarce, 
costly, and space-consiiming. The British need 
lard also, and the shipping people have devel- 


The National Geographic Magazine 


oped a practicable method of linine the leot- 
toms andl sides of ships holds with several layers 
of boxes of frozen lard, thus surrounding the 
meat with self-refrigeration.* 

Ey deboning and freezing meat o space- 
saving af as much as three-fourths has been 
effected, which is especially important when 
armies have to be fed in the mast distant parts 
of the world. | ; 

In industry welding is not a new invention, 
but ts enormodsly expanded use in making 
ships, Planes, and tanks i equivalent to one. 

Photography is an old art, but a giant 
camera, a-sort of robot photo draftsman, is 
being used by aircraft and automobile firms 
lo save hundreds of man hours of work. 

Until recently million-volt X-ray machines 
were used by only a few hospitals for the 
treatment of cancer, but now several manu- 
fucturers use them to inspect castings and 
large welels. 

Years ago a famous surgeon developed the 
bronchoscope to remove safety pins from 
hubles’ lungs. A very similar appuaritus has 
been adapted to wartime industry ond - used 
to inspect drilled oi) lines whose inner surlaces 
are invisible in the ordinary way, | 

It is sometimes said that the only teal limi- 
tations upon war production lie In a scarcity 
or unbalanced flow of row materials, 

A solution no doubt involves a reduction 
in civilian consumption and an tmcreased 
emphasis upon the conservation of waste prod- 
ucts utterly new to American life. Bul as 
Donald M. Nelson, chairman of the War Pro- 
duction Board, has. sacl: 

“Fron the beginning | have been convinced 
that the American people will gladly accept 
any sacrifice if it will help to win the war.” 

However, sacrifice is not the only answer; 
“Substitution products ure bein developed 
on such a scale that even the sting of them is 
almost impossible. 

Surely the inventive antl industrial genius 
cif America, which is solving the prwluction 
problem, will solve that of materials also, 

No one who really grasps what the nation 
is doing te turn out implements:of war can 
fail to be encouraged -and inspired by this 
miracle of production, As Laut. Gen. 
Brehon B. Somervell, in command of the 
Arovy's Services of Supph, has said: 

‘When Hitler put this war on wheels he 
ron it straight down our alley, When he 
hitched his wagon to an internal-combustion 
engine he opened up anew front, commonly 
called Detroit, When he tool this war into 
the skies he rose into our own elenent.” 

*See “Beveliution in Entiny." be J.B. Aildebeanil, 
Natiowa Geocmarmic Macarmxe, Murch, 14. 
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American Industries Geared for War 


By Taoentron OAKLEY 


From the bene ef the aictinguided American arti, Thornton Oakley, comes the accor pany: 


me serie of 16: pariings, 


Mr, Ogéley's compare: are Ai propose to ak agent by the Edor 


eo! die Natiovwal Gino Mano to portray vieddly the Aighiigity of Asnerice’s taal aie pee- 


duction efort, 
fa coal. 
jer Tun Grocaruw —Editor, 


HE most gigantic war of history, the 

most stupendous catastrophe of time 

engulis the globe. Into the titanic 
struggle America has cast her lot. To win 
freedom for mankind her people pour ont 
blood and treasure. To the forging of her 
weapons her foundries now are dedicated, 
Never before has our country created from 
the elements such servants. to her needs. 


The Battleship—Plate | 


The battleship towers on the wavs, Her 
lines and her bow carry the eve, the muinil, 
the heart upward until the sky appears her 
crown, Within her frame, through networks 
of scafioidings, How and toil her builders, 
Some, lifted by the cranes, ride against the 
clouds, About the riveters, the welders, the 
acetvlene workers, the tallow handlers, smoke 
and vapors roll, These ore the final days 
before the launching, Seon, with crash of 
glass on prow, multitudes assembled, the ma+ 
tional anthetn ringing in all ears, this now 
inert mass of steel, this largest ship of war 
ever reared by man, will glide into the waters. 


Cirain Elevators—Plate II 


Catheatrals of thé modern age are these cv. 
indlers of concrete which in stately phuwlanxes 
line the waterways os columns do @ nave, lift 
ing verticals to the roof of heaven. These, 
too, uplift the spirit even as the spires of old, 
Within these vast containers is stored the grain 
which will uphold our people in strength of 
body and of limb, that we mav vanquish the 
sinister, dark powers that threaten the world. 


Ow—Plate IT 


Oil to drive the engines of war for the hght- 
ing forces of America! Where the raw petro- 
leum is purged of its impurities along the 
quays of the refineries, the gray tankers ride. 
Their crews have brought their canoes from 
far shores, braved the waters where the 
V-boats lurk. Pumps empty the long hulls, 
fill vats with Howid treasure, Above the ranks 
of storage tanks, above multitudinaus pipes 
and trestles, rise the silvery. towers where day 
and might stay not the catalytic processes, the 


sway at levers, 


To cory ow! Bier aig! fle oti hited indir! esfabiichments from coat 
Below, Ae sets forth the firsthand observations which inspired ki works, painted expecially 


last inventions in chemical and molecular 
transformation, which turn enicle cf] into 100 
octane gasoline, 


Water Power—Plate IV 


Earth, air, fire man comminds: Water. 
boa, the fourth element of the ancients, he 
has harnessed for his needs, At Grand Coulee 
Dam, that concrete moss flung across the ice- 
cut canyon, which dwarfs all other stroctures 
built by human hands, the Columbia River 
fulfils his insatiable demands. A spillway of 
1,000,000 cubic feet per second; a failing 
water energy of 32,000,000 horses: 1.200.000 
acres of barren land ty be irrigated and re- 
claimed; electric current generated to operate 
the war plants in all our Northwest territory. 


Coal—Plite V 


Hy the shore of Lake Erie the coal trains 
guther. From the bituminous mines they 
bring their endless miles of freight to be 
transferred to hulls that will bear it to inland 
ports: Thick with drifting coal dust i this 
region, Ceaseless is the movement of the curs, 
the ships, the machinery of the unloading 
towers, Grimed are the men who tug and 
One by one, day by day, 
night after night, the laden fotlolas, shunted 
hy locomotives, pushed by electric mules, ar- 
rive upon the platforms of the elevators, rise 
amidst the trusses of the towers, overturn and 
send their contents hurtling into the take ships’ 
hungry halels. 


Copper—Plate VI 

Ores of copper, Zinc, manganese, lead, arse- 
nic, bismuth, cadmium, are torn by miners 
irom the deeps beneath our western hills to 
make the tanks, the planes, the ships, the 
ituns, the shells which will defend democracy. 
Surrounded by snow-clac peaks, roar the cru- 
eibles that reduce the metals item their ores, 
Foundry upan fountry, roof upon roof, frame- 
work upon framework rise upon the ‘hillside 
until against the sky, dominating all that 
region, lifting its gaunt helght through pur- 
plish vapors, stands the culminating strocture, 
a gigantic chimney. 
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American Industries Geared for War 


Stecl—Plate VI 

Along the Mononahela crowd the steel 
mills. Their stacks stand in serried rows andl 
belch smoke, forming lowering curtains, back- 
drops for leaping tongues of fire, Movintains 
af iron ore wait to be cast into the ted, colossal 
furnaces. Molten metal pours from maws, 
and trains of liquid iron make for Bessemer 
converters where fash sheets of flame. ‘Thus 
is steel produced, thus made ready lo equip 
the nation with sinews for its tetaal st ringiele. 
Well do the mill men know, whe battle in the 
sparing heat, that without their labors ther 
land would be enslaved, 


The Gun Press—Ploate VITT 


No mere Vulcan's forge is this, where are 


wrought the cannon of the free. Contrasted 
with these indomitable toflers, whose will their 
monster press obeys, that god of high Olywm- 
pus was but a child tapping brazen baubles. 
And puny were the blows of Thor compared 
with these that mold the incandescent steel, 
No fantasy has outstripped! in scale the lag 
nitude of this max of metal, designed by 





untrammeled oman to fashion his weapons 


of victory. | 
Tanks—Plute IX 


Tanks, tanks, ever tanks move through the 
assembly shop. By cranes they are trans- 
ported to waitin lines to receive their gruel- 
ing tests. Where will fate direct them? To 
China? To Libia? To the plains of the 
Soviet? “To the black heart of the pation of 
the swastika? Their guns point menacinily. 
Turrets, senled with intense blue weather- 
profting, show themselves ready for deck 
shipment everseas, camouflaged against the 
blue of oceans. From the roof streams son 


light, cutting paths through haze, enveloping: 


the tanks with splendor. [Ts it the Spirit of 
Creation that. sanctiiies this modern weajdn 
even as an efulgence hovered round the sword 
of Galahad? 

Bulloons—Plate X 


Fantastic as creatured of a dream art thee 
limps an! balloons that foet within the 
Akrun hangars. 
with elephantine trunks, immense proboscises, 
be but rubber? The blimp patrols our coasts, 
discerns approaching submarines. Barrage 
hallogns, buoyed by helium gas, by fing and 
tails muintuining assigned positions ut ten, at 
fifteen thousand feet, support steel cables that, 
cuirtaining Nits objectives al the enemy, col 
through attacking planes gs cuts ao knife 
throwgeh cheese. Sleek, rotund, shimmering, 
ecshaling ¢turious odors, these lighter-than-air 
ships tug upon the anchoring sandbags, await 


Can these inflited shapes. 


‘a0 


command to push by the wice-flune doors 
and into Ohio's sky to try their fins, 
Bombers—Plate XT 

In America’s workshops where bombing 
planes are born, the hammering of riveters 
and the roar of the testing of motors never 
cease. To and fro the workmen stream, in- 
tent on myriad tasks. In the assembly build- 
ings the all-but-completed ships spread their 
winks andl toils in rows that vanish in a dis 
tant haze, Men clamber amidst webs of lad- 
ders, swarm about the olivedrub bodies of 
the planes. the glistening aluminum of the 
noses: Here and there a shalt of light strikes 
upon insignia, stars gleaming white against 
circles of lustrous blue. The chips seem to 
quiver as though impatient for their fights, 
eager for their fateful destinies: 


Gold Presses—Plate “II 


In that amazing district of Detroit was: it 
Ho magician's wand which. in a fash, swepl 
the mammoth avtomobile plants clear of civil- 
lan car production and in the place of their 
machinery set presses ti serve the war? No, 
It was man's genius, bis inflexible determina- 
tien, more potent than any wizard's rod, that 
designed, produced, installed these thundering, 
crishing metal musses whose inexorable, stu- 
peniious jaws descend on plites of cold and 
glittering steel, then disgorge them tran= 
farmed to cabs-and beries:of the Army trucks 
eseentiol for the forces of Uinele Sam. 

Chemicals—Plate NII 

Dynamite. smokeless powder, bullet-proof 
lining for gasoline tanks, aleohol, ether, pres- 
tune, synthetic rubber—on and on the fist miv 
goof chemical products vital jor war, Where 
are evolved their basic substances is a realm 
af wonder, Stacks throw iridescent vapors. 
Pipes, conduc tors, cooling towers, cylinders, 
spheres, huge and grotesque vessels cluster, 
jostle, rise in limitless arruy. These giant 
shapes reverberate, exude their pungent 
breaths.as if conscinus of their might, disdain- 
ful of the human figures: who ike pivgmies 
move winong the shadows, In thee coldrons 
liquids churn und gases are liberated abd com- 
pounder! which will play their indisponsable 
roles in bringing victory te the United Nations. 

(Cargo Shipe—Plate ATV 

From north to south, on west coast and on 
east, inte rivers, sounds, and have. the carga 
ships are plunging, Along the Delaware's 
historic shores shipyard after shipyard thun- 
ders. Here resuunds ane of the largest yards 
in the world, [ts T and gantry cranes reach 
cloudward, lift segments of vessels incredible 
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The Cities That Gold and Diamonds Built 


Transvaal ‘Freasures Have Created Bustling Johannesburg and 
Fostered Pretoria, Administrative Capital of 
the South African Union 


By W, 


Roweer 


Mink 


With [Hlastrations from Photographs by the Author 


for the forces facing Rommel. Literally 

“ millions of replacement parts fur tanks, 

Planes, machines, and guns used by the Brit- 

ish, American, and South African troops have 

been ride here and shipped or fhewn te the 
front (pages 737, 758, Tht). 

It is also doing much. toward feeding. these 
oitagaed ane the conveys that pause on their 
way to. the Middle East of Inia (pape 
7TaG}, 

Everowhere throughout all South Africa, 
machines are now geared to war. When the 
Union declared war against Germany, Sep- 
tember 6, 1939. the country had only one 
plant making rile ammunition. Nol a piece 
of heavy airmament wis being miaclis. 

Fortunately for heavy Industry, South 
Africa hac) embarked upon an extensive elec- 
trification project and had establishes her frst 
steel plant at Pretoria, Another foundry huts 
since been erected near Johannesburg: 

For weapons when steel inports were im- 
practical, the milis haye produced, sometimes 
hy trial-and-error Raat 120 new types. of 
steel that hitherta had not heen attenpted, 

Technically trained persannel of the mines 


See Africa today serves us workshops 


and raihways have been easily adapted to this 


war task, What they didn’t 
iIngeniousiv improvised 
Armered cars which ousted the Italians 
fram: Semillon! 2nd Ethiopia were irpertr 
vised from tmperted parts of stanckard moter 
cars Pieced tegether with parts of local design. 
Mortars, gum sights, antiaircraft gums, 
filtration plunts, collapsthle airline hangars, 
and myriad other necessities have been pro- 
duced, Altogether, Seuth Africa, starting 
irom litthe save the will to work, has equipped 
her volunteer army af same 200.000 traaps— 
that is nearly onetenth of her total white 
population—ifrom mess kits to mobile artillery 
anid frien blonket= pil beot= te heavy Leanbes. 
Ih, HH, J. van der Bijl, as: Director General 
of War Supplies, has coordinated the work 
to make these wchievements possible (p. 758). 
“We have gone oo long wav iin dor ptodue- 
Lion of supplies: avd in manuf: wT UTI rag artic hens: 
never before atlempted in South Africa,” he 


hive, they 


eaid. “But the mew industries which we hive 
created will far transcend our war reruire- 
ments, In the future we will make for our: 
selves many things which hitherto we have 
impartert.”’ 


“Joburg” Grows up to Skyscraper Age 


Few cities of world importance can filp 
qpen their family tlbums, point ta a phote- 
graph, and say, “That's a baby picture of me,” 
Few also can boast that men still living at- 
tended their birth, Johanneshure can, 

Younger than the invention of plate photag- 
raphy, it has o full pictorial record of its 
rvwth from the first tiny cluster of covered 
wagons and tents to now. So vouny, indeed, 
if this energetic metropolis of South Africa's 
Transvaal Province that elderly pidneers te- 
momber when only siarse crass waved here on 


the high barren veld, 


#435 


The neweomer, too, riding up from Cape 
town over miles if nimost barren land on the 
luxurious air-conditioner! Hlie Train, or tly 
ing up by plane, is likewise confused at thie 
unazing panorama af Johannesburg today. 

“So Mis iy Darkest Aftica—and a mining 
camp at that!” exclaimed o train companion 
us he gaze! at shimmering 10- tw 20-story 
structines that framed theniselves in the car 
winilow. 

l knew his feeling. “Joburg” as a mining 
camp has grown up! There ls something of a 
Hollywood unreality about a cit that has 
mirshroomed from nothing toa population «of 
muire than half a million in So years. 

And still it expands. As miners gouge 
deeper inti the earth, architects explore new 
heights with their buitcings: 

The new Escom House, with 71 floors, is 
the citws tallest skyscraper at present, with 
severil close rivals (page 738). Residential 
suburbs steuliiy creep owt in am ever-witening 
circle: already they embrace an area of mire 
than 85 square miles. | 

To its spectacular development Johannes- 
burg bas faeherd two montinents—jts mine 
lumps anid its trees, From the dumps has 
come the wealth of golden metal that has 
bugle the city, provided much of the suste 


rab The National Geographic 
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“(loss on Account of the Weather" 


Throughout Ue ‘crt. Mau TA es 
heaps formoio boackdrop to the scene, On 
mindy days vou feel their dust stingine your 
cheeks one Cutting in eiice on your weth. At 
SUCh Lites: stops shut ther doors and fang 
Lp sans, “Come in, cased on aecatint of the 
wren ther." 
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With elderly Georte Honeyhball, one of tf 
ree nected with the Rane 
Whe gold whe ciscoyered, T talked about the 
trees ane af Johannesburg = rocketing growth 
(Pekan Pal}. . ; | 

‘When [came up here 18 months before 
George Walker discovercd the main reef im 
‘BO, there wasn't o tree on the veld. It was 
like that hill yonder,” he explained, pointing 
a grassy ridge treeless ane diy 

Now Lhe city has thousands of trees. Aws- 
tralian gums, or eucalyptus, predominiute 
where. Many conifers hive also been 
(iatdens are Hillel with flowertig 
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rer Genel) at Wor feciutios 


Coulling Clurds for the Asivx—a Far (iry from Gold WHinand | 


These heavy nevial bombs are being finisied in the onwineering shops af a gold mine om the Rand 
uch as untivircralt yun paris) bridge pontocna, aiid shells 


HS Onn Many war tatlerial=. 
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In these shope in Soath Afnen’s all-iut war production 


“TL came here to fined work and wis ataving 
with a relative,’ comtinoed Mr, Honeviall, 

‘The farms werent much gow! aml moleody 
hot much muney. Then Walker found the 
ea iere of the teel sow —anel he nexiced to 
ward the business district—" leuk atic! When 
they auctioned off the first stands (luilding 
ots) T could have gotten one fora few penis: 
timday that land is worth thowennils. 

Just how many thousands U learner] when | 
ingjuired into realestate values. Fight lots in 
one blotk were bowekt three veare after min- 
Ing- operations beran for S400. A few vears 
Puget Lhe, were again sob) for $1,250) wor)! 

Lots at the northern end of Eloff. Street. 
the north-south axis of the present commer 
cial district, were sold practi ally for the 
ammount of the wearly oense tox on them, 
Honut S60: now they are valued at 5200,000 
lo S300.000. Near he is Tohanneshure's riail- 
witty station, which alone cost more than three 
million dollars, at present rates; to build. 


tialker| 


nimos! 


Ai hilsiness men with wham | 
have seen ihe centralarea of the city 
conipebey rebuilt two or three times. 


Home Sites ot «a Premium 


In the residentin!§ section, loo, home -sttes 
mre ab a prerraliien. 

Cine day 7 called on oa genial Afrikander 
farmer whe lives beyond the fringe of the city, 
He hid moved into the district two, vears be- 
fore the first tent was pitched on the site of 
Johannesburg 

Ja,” he shi, "T bought my farm fora 
savercion a morgen |a littl: more than two 
dicres|: now it is worth $00 of 400 thoes that. 
In the early days they told wsthat there was 
pold in the ground, and to buy here or buy 
there, But] didn’t know | stavet! in my 
larm. People want to buy part uf the plicce 
now for £50,000 to build a new township. 

“But | cen't be bothered. Li mv children 
want to sell, they can. One of them, my 
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Escotn House, Johonnesburg’s Tallest Building, Reaches 21 Stories toward a Cloud 


; ro : aI - Pa a TF vole ee ia ih oe peter st bake FEL acislreir eel 
rt Lani & WH a latpeeiigghinnd uit CE | Jeat ricit ’ SLs I Tin gL, Jy bette (HOLE FL fii LB | a J 
, 1 ea . i ; aii ot err hwy pe eae ec fd rir haere =f) PR fon 2S Ca |] ee net Pe 
mercer Hulldinges are, the Hand’) ervuteth structum! worm Srounl: ; u Er 


howe been Hew iin the rocks (fase he) The countrveue irequentl stake when dissing Colas 


The Cittes That Gold and Diamonds Built 
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Mineral-rich South Africa: Plays ‘Strategic Role in War 
Its ports few) United Nations’ ships; ite minerile pour inte the cig asic iituirs of. the areenale: anil tts 


Trachines furge weapons for the Union's arnulées and iepracesnel parts tor ch 


Mines which built Johanteshune are sow busy 
youngest son, is up north fighting, He went 
through the Eihivpia carpaign. 

Proudly his wife showed me a-small bos. of 
odd coins, worth perhaps five dollars, that 
the son had’sent ns a souvenir; Both. were 
far mire interester} in talking about the coins 
and their lowely hand-carved stinkwoed! furni- 
ture than in the sale of port of the old bhome- 
stead for upwards of $400,000! 

Numerous apartment houses stand like bold 
exclamation marks throughout the city, Many 
of them are fanciful creations by architects 
With a flair for cubes and wdil curves Johun- 
nesburgers have laughingly dub bed seme of 
them with colurful names, There's *Pyorrhea” 


e Allivd Forves in the Midille 
wit rathinws while still direkt pode, 


and “Appendix,” for instance, which face-each 
her across a broad street, A dentist financed 
the building of one; a dector erected the other, 

With an almost unlimited countryside in 
which to expand, Johanne: has fortus 
nately provided plenty of biceat ating at play 
places in its midst. In all, there are more 


than a hundred parks-and open spaces. 


Baseball and Racing South of the Equator 
Al ome qpark, besides: football and other 
spurts, vou can often see baseball, for here 


the great American game has found! a number 
of enthusiasts, At another, everyone “mies 


to the clogs.’ Its large stands are packed! 
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But [it fs mode from a pumpein. He wont pet tee 

Sathes wet Ina com with this navel protective tol 

L in i! J 

fram fear Victoria Falls in Southen EKhortesia to J 
her huialord, who ?works ot the mimes, 


whenever there is nicht racing of greyhounds 

One evening when Lattended, the electrical 
vodget that oper the doors of the braps wis 
ncidentally tripped belore ine Tice was ready. 
The hounds bounded free and dashed off in 
their mad race, quite unmindful of the tact 
thet the mechanical rabbit never started 

Phere was consternation aril contusion in 
the stamds. Incthose moments before the race 
wie fcljustedt, | how serinusly fohan- 
nesbure tikes to its dogs. Horas tactnge has 
an equally eager lollowing. 

The city has its quota of golf « 
clubs. a bowling club where the Flizabethon 
sport of bowling on the green is ployed, und 
other centers of fecrestion, 
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is perhaps tne oost 
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have a @ood aoc 
cially of Atmean an- 
mils, Foes ri hebut 
question, Were 
shot in the hills round 
pabcunat late the 
LR80's, and taney hippcas 
were blowing bubbles 
in the near-by marshes 
abwrut the Sare (ine. 
Today, countless wild 
ram in the 
ish and streams oval 
$00 miles from the city 
(Thites VI and Vil} 

The 200 officials here 
have constructed open 
pens, ad restricted the 
lions ar!) some of the 
other animals only bs 
deen sloping Lrenches 
(nage ft). 

Close beside the zu 
3 pn aortliicial Joke 
where young folk go 
cunmoring on Sundays. 
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You nearty jonget that in ite blutter 
NiEe days queues ct people often stead fier 
hors at almvast cry wells: or thal men even 


washed in seda water or champagne 
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The Geography of Roinfull 


Actuully, the Johannesburg area would have 
macheer purse Lee roiniall Ef unly Satire had chosen 
to distribute it throughout the year, mstead 
aft cumpung all of it stidleberaly in Summer, 
Much of the water drains away, because the 
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city. The Rand Water 
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Liter the Boer War Johannesburg appointed 
the Rand Water Board to explore sources for 
its future needs. Oasis were sharec| by the 


mines and municipalities 
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The water pubes ue 
cle. Sechnientatint tanks cover [2 acre 
Six svstems of pumps boost the water Wj 
the hills to a maximum height of 2,000 fect 
incl push it through more than 480 mules ot 


mains. 
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The Business End of « Scormon Vielde Poison for War Work 
Antivenin bp made here lo the Tmetitote of Mivdicnl Research at Jolinnneshurs 
Ai “up noi stone bey ie Pek breects 

drce blood plasma, anal condycts réstarch on yitiroln tableis dor war use ip, 74a} 


frie treaiine soldiers 





than this, but they wee hardly more: nove 

Blip Lise criti}. comal) thet strait 
from the mines to its furnaces without unyone 
touching itm the process 

The big furnaces and @enerniturs stance cn 
th dolomite rock, surrounded by bed= of coal 
The vein, varvine-in thickness: from six feet 
to 100 (ret, rangesirom outcrop to about 400 
feet deep. (pie 745), 

| walked through two miles of underground 
tunnels and watched American culting mii- 
chines crunching ft thick seams of coal, saw 
the dimps loaded into cars and then shuttled 
toward the head af the mine, “There the fuel 
& dumped on inclined belts and carried cl. 
rectly to the washing machines ancl the fur- 
Puce, 


COTES 


LE wile You. 


At the present rate 
OF Conslnplion af well 
over twa million toms 
ik year, the coal pocket 
in this area is auificient 
to Inst 20 vears, Other 
deposits in the Trans 
Vaal are alrewely 
ing prepired for fu- 
ture use, as the Rand 
Tine, municipalities, 
ml Johannesture: ate 
heavy consumers of 
electricity. 

ATuch of the heating 
if homes and cooking 
Bm mccomplished by the 
Hick:of a switch, Rail- 
Ways alate the Rane 
om to = Pretoria have 
been thectritiect, 

Ch. Ves, rhectri ity 
ples operites the ra- 
hote! Just how com 
fiosedl would voy be if 
ih Porson were to direct 
you In this wise: “Fake 
a tram; it esis only 
i otickey, Get off. af 
the fourth robot, turn 
might, god the third 
door levond the fin 
scope is the entrance 
to my that)” 

(luite simple, my 
dear Watson, if you're 
no Johanneshurcer 
You'd get on one of 
fhuse | itTgt doubles 
Hecker <treetcnrs, pay 
the condeactor three- 
pence, wo to the fourth 
stop light, turn déwn 
past the motion-piclure theater, and belore 
you knew iteroud get ti he right apartment 
| didn't. 

BVetn Lobe enous robots -o naine Piven 
by aeul reporter by Johannetbure s hirst stops 
Light) wt thes seem iniecdequate, Belore war 
rationed pas there: were 62000 automobiles qn 
the streets. ‘There are also countless blevcles 
tokeep an eve on: natives riding them may tn 
carrying anything from a bundle to a dining: 
rouny table on their heads 
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Nutives Heoall Swift Growth 


Salive sidelights often reveal how young 
toe development of Africa really is | ee: 
P40). Un front at a hate depiirtment store 
wilh moving escalators, | saw sa night guard 


ume | unl PVERIME ait 
ting homnched wo in a 
bright blanket oe if he 
Were in his native 
raz Another, con 
ning & newspaper 
stund, wore large 
rent through 
Mis atl 


plies 
Watts. 
one «af 
Tohunnesbure 3 new 
movie hoses to see 
one of the Intest. Holly- 
pictures, T once 
group af 
ped-decorated worren 
whose ankles clanked 
with metal rings and 
whose hier forme 
pile more than a iont 
hivh on the back uf 
heir heads, “The bush 
ind wattle 
seemed Tot fir awa, 

Ot the cltv's total 
population of 592,000 
cml 500 200 are white 
Even 30; that Tepre- 
senile more thin ote 
tenth af the white set- 
Hers Sauth Almca 

In Fohanrneshiirg's 
days the first 
fereral Lescaaae 
he low “pub (he 
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Mean news bs 
Post Office Is 4 five by Edgar | 
story building that cov- 
ers an entire block 
tire Shot grote! | 
or convevors that 
it thei uaces, 
SLUND-carteling machines 
ethers at the rate of AOD i 
even o epleergn to enable 


intn the DHS 


Letters in pic kare 

| the sorting rooms on belt 
AUinNmMaAtyY ally crop toe ters 
Cite 
through 


There's 


buzz 
nna e 
Ten te dawn 
Ironting the street and 
see when they nee! clearing. [neoming anil 
outgoing mails ore shuttler) across to the nill- 
station a boll mile: away on moving 
through an ounderstreet tunnel. Al- 
together, un average of three million pieces of 
mitil are handled here every week 

Aid the Stock Exchange? That, too, has 
lot since grown into [ts quarters, wn 
au the excl throughout the Unter ar 
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bet Instead of Shouting, Newsbows Display the Daily Headlines 
packing lx yes 
Today, the Central ci 
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Tohannesbure jag 
monunme Ram Lily Aiael was one 
Lutte i ih i Ry ely ere ey 
irom this Cente Li [eit clays 
enh on the Pxchonee hive 
those in) London 
The Exchiinre: 
bears three gold o 
that of the city 


eye) dee 


cost more thieen 
cou of arms 
recrushing Stripes, 
Phere is olso of gold ber, 
representing the reel, See the Exchange on 
a day daring “High Change” and vou won 
(ey why re a ole law Still Pxists: “\Wlembers 2Te 
not Wlowel to play ceuds and 
the foor of the Exchange 
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Ninn avid VWhedical Set lends 


Witwatersrand owes 

Prieta aver it bw the 
South Ate il Scheal crf 
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The University of the 
ita. growth to the 
nines. As the 


ines. of Was Wari 


Th 


Rimberley, Today it offers courses im arts, 
medicine, dentistry, Commerce, seisice, engti- 
neering, law, and architecture ta neurly 3,000 
students, 


Because of the mines, too, Johannesburg. 


hes the largest tecical research center in 
Aifriva. The Institute of Medical Research 
is supported by mining interests-and Govern- 
ment promt. Here curly research work wos 
done on the ascorbic acid and salt tablets 
which are sa widely used now by peraing en- 
gaged in work where heat causes excessive 
perspiration. 

“Our activities are man,” explained its 
director, “We conduct investigations in di- 
rect mining problems, especially miner's 
phthisis—silicosis with added tuberctilar in- 
fection—and its prevention, Also amy other. 
diseases, and the proper nutrition of the na- 
tives. 


“Un the Government side, we study discases: 


of the country and give advice for their con- 
trol. We alse maintain «a general labora- 
lory service and prepare yaccines, towoids, 
serums, ind antivening.” 

Now, with the eointry at war, the Insti 
tute’s work has dowbled, T saw mem working 
Of a new Serum against scorpiank, as muny of 
the soldiers in the north were being stung 
(page 746), Blood plasina te being cried, and 
doctors trained to administer it, as the liquid 
plasma deteriorates in the heat of the Middle 

Compressed Sunshing from Oranges. 


Synthetic and conbentiited vitumlh pirepa- 
rations have also been made. 1 tasted « tofier 
sized sweet mide (rom six oranges which om- 
tained o three-day supply of vitamins, Sul- 
diers who miss their spinach in the desert still 
are well cared fort 

Johannesburg ts headquarters of the main 
offices of the Siuth Adrican Railways, which 
nonmally operates more than 14,0430 miles of 
riilroad and 16.400 miles of lus routes, carce- 
ing both passengers and goods, 

Now, theigh thousands of the organiza- 
tion's men have yolunteered for war service, 
the railway workshops everywhere are making 
bombs, mortars, gun carriages, electrical wnits, 
and fuses, and a engineer has even invented 
w highly specialized pun director. 

The mine workshops along the Rend like: 
wise make bombs, gun parts, and bridwe por- 
loons: = Picteries making explosives for use 
in mine blasting now prudiice munitions: 

Johannesburg's climb to prominence as the 
largest ineustrial city in the Union—and all 
Alrica south of Coiro—hus not been without 
its ups and downs, 


The National Geographic Magazine 


Back in the [890s tension grew between 
the oll burghers and Witlanders (aliens). 
Staunch, Bible-loving, Yoortrekker-horn Paul 
Kruger and his fellow men found litth se 
for these outsiders who came to make money 
and destrov the Independence that the. Voor- 
trekkers had won when they marched coura- 
geously into the lilue spuices of the Transvaal, 

But the “outlinders” felt that they, tori, 
had just couse on their side, After all, it 
was they who were contributing much to the 
country = treasury. 

Open hostilities flared when Dr, Leander 
Starr Jameson, friend of Cecil Rhodes, carried 
his abortive maid im 1895 ncrass the western 
border of the Transvaal and beaded toward 
Johannesburg to assict ina rebellion that never 
fully muoteriolized, | | 

Then, after four strained years, the war 
drums sounded in earnest: the Bore War of 
1899-1002 was: begun, 


More Gold Than Ever Before 

Strikes, labor shortage, World War 7, and 
slumps in gold prices have marked jagged 
dips on Johannesburg's production ocharts. 
Onee the intraduction of evanide treatment 
Of ores gave new impetus for deep mining. 
And again, in 1932, when the gold stanchard 
was abolished, the Rand saw bigger and bet- 
ter bow days return. | 

Despite war, the mines along the reef are 
producing more gold than ever before in their 
history. Supplying one-third of the world’s 
output, they are aicing South Africa to pay 
her war ills, 

But what of the Witwatersrand —this fan- 
tastic El Durado that has produced eight #i- 
lion dollars’ worth of gold? ‘ | 

First, the imagination races hock through 
veclomical ages when the sea water lapped 
here and a wast tiver washed deywn pebble 
and particles of gold tn drop in its sediments: 
Then came cataclysmic upheavals, more 
deposits of #arth lavers, and still further 
contertions until o plateau of nearly 6,000 
feet was forme) here, 

This gold-bearme reel hod been tlted up 
like a saucer, with one cde Iving. expose! 
deny the Witwatersrand, and awalterd only 
the toe of George Walker. who strolled there 
on 4 Sunday toring in 1846, to make its 
presence known 

Gold miners bewing at the reef edow, which 
varies from an ineh to 42 feet in thickness 
and tilts at an angle of 35 deprees, soon hod 
to probe deeper und deeper into the earth. 
Today they have: fullawed the veln down more 
than §,500 feet, of more than half a mile be 
low sea level! 
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The Drokenshbert Niowrtoirns Lre Fragments of an eroded Plateau 


Che Policeman's Bieltmet. at the left on the hill, bb a colowal boulder ftrealeshly carved by eruetian, Sout 
Aiticune say ie momtnals them @! a Lonilonm “trolley This rane: separate! Natal trom  Bisotoland me) the Crane 
fee Stee, Bottle brush teees haute just put forth their tate bloome in the early October sunshine 


The Cittes That tsold and Diamonds Buitt Ta? 


Let's go down. No. dowt be frightened. 
This shait is only 6,200 feet straight down, 
but the skip, or lift, has a sefety factor uf six 
times for an S-ton load of ore, Th we were 
ore carts we'd be down ina couple of minutes: 
for our lungs” sake, however, we'll go a bit 
more slowly. 

Once at the bettem of the shaft, we enter 
tunnels ancl passapeways, cre alone an in- 
cline, and drop down farther, . 

Eventually we are standing at the deepesi 
spot of the earth that men have explored. 
Here dusty, sweating miners, white and black, 
are drilling and breaking up the dirty gray 
ure and shuttling it off on its way to the suir- 
face mills | 

Disappointing? There isn't a flake of gold 
in sight. We don't envy the miners bit. 

And it's hot, despite the fact that big air- 
conditioning machines both above and below 
ground are pouring what amounts to  theu- 
sands of tons of ice inte the workings every 
day. Rock temperature here at 8,500 feet 
is 105° Fahrenheit, 

Above again, and inte aunlighi that seems 
more beautiful than we ever before realized, 
we ask cquesticms. 

“How many miles of tunnels ancl passages 
ure there on the Rand?” 

The mine director holds up his hands in 
despair. “Let me see. We have 500 miles on 
our own rmine, ond—well, say simewhere 
between 20, 000 und 25,000 miles os » very 
rHeh guess. 

Nearly enough to reach around the earth! 

“How much deeper will you keep digging? 

Agaln be dowbtfully shakes his heul, TH 
all depends on the heat, adequate ventilation, 
periection of mining equipment, and gold 
prices. Some talk of 10,000 feet." 

Abowe ground are the stump buttertes and 
the ball grinders for pulverising the ore, huge 
cyanide tinks, reduction furnaces, and other 
equipment necessary for redeeming only about 
$7 worth of gold from each ton of ure hauled 
to the surface. Another 50 cents worth of 
metal escapes an] goes to the duns; 

A Chinese Wall of Gold Dirt 

Since their beginning, the mines on the 
Kand have: milled approximately 1,200,000,- 
O00 toms of ore, Build an imaginative wall 
with this astronemical amount of rock and 
you'd have an embankment 68 feet high, 68 
feet wide, 1,000 miles: long—from Johannes- 
burz te Capetown! 

Beside that mighty rampart, the gold taken 
from it would make a solid cube measuring 
Jets than 28 feet on a side. 

If your fiuncy carries vou far enough to 


stretch that cube out, vou might fushion two 
heavy wires the length of your barrier, over 


which to telephone some unbiased Capetown 


mithemitician to see if your figures were 
realhy correct! 

From such grandiose [ucts and fancy, let 
us torn te the fin om the mines, 

Qne Sunday morning out at Rese Deep 
Mine | saw a dozen native tribal groups enact 
their old war dances, beat drums made out of 
kegs and ofl casks, anid play pipes cut from 
curtain rods of brass tubing. 

The throbbing, haunting rhythm these mine 
“hove” can get out of a xyliphonie creation 
rile from an assortment af differently :sined 
beards, tin cans, and oil drome: is beyond 


warts, 
Even if one did not see the dancers with 
their assegais (spears) and hide shields, 


Watch them surge back and forth with ox-tail 
leg ornaments ying, and hear their chants 
rising im dramatic crescendo, the pulsating 
heat of the music still would paint o graphic 
picture of davs but recently gone in kraal and 
bush when Bachopis, “ulus, Basutos, Swazis, 
Shanvaans, and all the rect lived by their wits 
ane! their Weapons. (Piate ITT). 

Over this sweeping paitean ol savage rivet - 
nificence “police boys in trim khaki uni- 
forms watch with calm to see that under the 
intostivathon of the moment tie one goes beyond 
the bounds of play acting. 

About 327,000) natives, drawn from. wide 
districts in South Africa and from Mozam- 
bique, work along the Witwatersrand. Be- 


sides this large native contingent, there are 


nearly 40,000 white enployers, 

Drive along this chain of mines east or west 
of Johannesburg and soon you are impressed 
by one significant fact, Mining camps here 
have grown into sturdy, well-planned towns, 
Lerimisten, Benoni, Springs, and Krugersdorp 
have larger populations than many of the long 
established centers of the Union. 


Ever Hear of Germiston? 

Germistun, on the East Kanl only nine 
miles from Johannesburg, is the sixth largest 
municipal center in the Union. Goole, tou, is 
its tmhagic—and whit fabulous quantities! 
Here, in recent vears, refineries were estab- 
lished for puritying the unrefined bullion that 
comes from all the mines along the Rand, 

When vou watch the gold being poured, 
and see the vellow metal being trucked about 
in whole cartloads, you feel that the -stories 
ef King Solomon's treasures from Ophir and 
of Pizarro’s roomtul of ransom exacted. from 
the Treas in Mert are really petty tales after 
all. Men in the refineries talk In terms wt 
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fine ounces, vet they are dealing in tons! 

Mt Hokshure, a few miles bevend Germis 
ton, Tsaw the full fiewor of the cai: spirit in 
these towns on the Rand. As a climax toa 
competition for racking funds to provide a 
tncbile canteen for the Soldiers ‘up north,’ 
Boksburg was crowning jis “(heen of ()aeens ' 
[Plate FV] 

Several “queens.” selected by ditterent of- 
ganizations, had wholeheartedly staked their 
paptlanitv upon the voles of their constitu- 
enis, afta tickey (five cents) a@ yote 

lnstead of raising about $5,000 as the com 
munity had expected to do, enthusiasm in 
voting bawl carrie] the amount collected to 
SC) 
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In the Land of Dinmond. Rushes 


Giannis built the town of Kimberley in 
Cope Province, just south of the west tip of the 
Transvaal, Dhnmonds have caused scurried 
nishes to the mouth of the Orange River and 
to Lichtenburg in western Transvaal, and have 
treated ‘the vast yawning hole of the Prenaler 
Tine near Pretoria. 

For tie prevent, Premier nae closed up 
cnopk a far as digging 1 concerned, About 
this hole, where the world’s largest diamond 
in the rouzh—the Cullinan—was fownil 
ariwret) cars andl tanks now growl wand roar 
in practice tests, Here men armed with asse 
euis and machine guns also guard Italian 


prisoners, 
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Staunch President Kroger Gazes over Pretoria, Which He Helped Build 


Below itn ermtich four lean keen-eved! burghers whe Jogeht with him to preterve the old Boer Repblic, 
When ten years ole, Kruger accompanied his parents on the. Great Trek northward from the Cape. He became 
President of the Transvaal in 1885. The Boot War ended the Republle and foreed him mt exile (page 759). 


The Cities That Gold and Diamonds Built 


carefully at those bearded figures beneath 
him; they knew both plowshare and weapon. 

But there is more of Paul Kroger to Pre- 
torm than this piece of bronze. Vou feel his 
rugeedness still in many of its people, and 
every time you meet one of the long ox spans 
along the outlying roads, you are reminded 
that this was a life that Kruger best knew. 

A few. blocks west of wide Church Square 
is President Kruger’s oll home, <A single- 
story, tin-roofed house it is, which has mow 
been converted into a museum. 

Here, in glass cases; you see many af 
Keruger’s personal effects and souvenirs, Here 
are hie elasses, his razors. shaving brushes, and 
coffee cups. Here, too, 6 his pocketknife 
with which he amputated his own thumb when 
he injured it while hunting, 

“Thad no means of deadening the pain, so 

I tried to persuade myself that the hand on 
which T was performing this surgical opera- 
tion belonged to somebody else,” he wrote 
long afterward. Kruger would! 

Here you see his. pipes, his two-foot high 
cuspidor, one of his igen shirts (with size 19 
collar!), and the top hat that was-so much 
a part of him. 

And his Bibles, They were even more a 
purt of him thin anything else. Indeed, so 
thoroughly ful he schooler! himself by his 
Bible treading that in his writings and speech 
it was often difficult to tell whether his power- 
ful statements were Keroger of the Bible 
apeak ing, 


Oom Poul “Solonton” Kroger 

Certainly one feels us if Solomon as. well 
a6 Kroger were sitting on the jielement given 
to two brothers who hod disagreed about 
their property shares. 

“Which i¢ the elder?” Kruger asked, as they 
stoned at his stoen before him, 

“Tam,” said Piet. 

“Good,” replied Kruger, “iGo now back to 
vour farm, And you, Piet, as the elder, make 
the division, and give your brother first choice 
of the portion be will take.” 

Another story told of Kroger is illostrative 
of the man. Through him churches were given 
land upen which to build, The Jewish com- 
munity also came to ask for a grant for the 
erection of a synagague, Later, when they 
diseavered that they had received lout hall 
as much as the churches, they asked Kruger 
the reason, 

“But you belleve in only half of the Bible, 
don't you?” was his terse reply. 

The Seuth African Republic ended with the 
Boer War. The guns in the hill forts with 
which the Boers had encircled Fretorin were 


763 


never used. Kroger spent his last days in 
exile in Switzerland dod died in 1004, 

In 1910 Pretoria’s second monument wis 
hegun—-the Union Buildings, which now. stand 
is a symtial of the bringing together of all 
South Afcien under one wdministration, 

Pretoria’s Monumental Buildings: 

The administrative: buildings are more than 

a bleck of mere offices, or even a symbol. 
They are an architectural achievement. 

Two massive wings are linked together by 
a sweeping colonnaded amphitheater, anc at- 
tain added impressiveness by being perched 
high inthe side of a-sharp hill, Terrace after 
terrace drops away below, and over them seem 
to caecacde rivulets of roses, aloes, and other 
lowering plants, and wide streams of velvety 
creensward (Mlates I and. 11). 

Upon this yreenswaril and among the trees 
Pretoria goes for a stroll or sits: ancl relaxes. 
There isn’t a single sign “Keep off the grass.” 

A péacefol, friendly place is Pretoria. Even 
the near-by steel mills, puffing smoke on war 
work, haven't seemed to bother a bit. Denite 
its prowth, it still retains much of the com- 
munity charm that it had im earlier days when 
evervone used to pack up lunches und have 
a picnic under the colossal wild fig tree, called 
the Wonderboom, a few miles out of town. 

Ruch vear, in October. and November, 
springtime stages a miracle flower pageant 
here, Misty blie clouds first form in stall 
scattered patches and then spread to cover 
the valley and billow up the sides of the opal- 
escent halls: it is jacaranda-blessom time, 
Until the last petals have carpeted the streets 
and gardens, it isa picture-book town. 

Pretoria in pert is still linked with the land. 
[spent a doy traveling the countryside with 
a professor of the University of Pretoria while 
he was making a survey of grasses, evlible 
bushes, and types of soil, 

The whole of the Transvaal is to be mapped 
inthis manner. From this work farmers will 
hw better fitted to solve their grazing and 
cultivation problems, 

Breeding Better Livestock 

Out ut the University’s agricultural experi- 
ment farm J saw: also Afrikander cattle, 
sheep), horses, ane hogs whith research men 
ute breeding ta: better the livestock of the 
Muntry. 

Atl present, they ure alst carrving on ex- 
tensive experiments in cross-breeding sheet 
of Persian and European strains to produce 
a fast-fatiening animal for slaughter, These 
animals fruit growers and other ogricultur- 
iste cum raise to avert pinched times, 
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Durine Worl War f a wide band of tern 

tory fal to be immunized ti 

Hague s southward course, The sium 


i Titevent the 
Chik 
LO be done again Scie 

Vs [ rede back again to Pretoria and on to 
lght-spangied Johanneshurg in the gathering 
cusk, | though) again of the last message 
Of Onin Paul Kroger to lis people which | 
hid seen honing on the wall 
It was 
he ified. 

In it was one line wherein he expressed per- 
hans the mest beautiful Biblical thought af his 
lite: “Take the best from vour past andl build 
YOUr TUTUTe on fT 


' F : 
In OS Dome 


penned in Swileerland shortly before 


The Union of South Africa is building. 


New Map Shows Asia’s 


graphic Suciety’s series of wartime maps 

is the new Map of Asia, distributed to 
1,165,000 member-families as a supplement to 
this issue of their NATIONAL CG ROGRAPHIIC 
MAGAZINE, *: 

With this notable: map of Asia, National 
Geigraphic Society members have receiver! in 
1942 Jive map supplements, Others were: 
Ehbeuter of War in the lacific: Sorth Amer- 
bea; Theater of War in Europe, Africa, tnd 
Western Asia: South Americn. 


‘a IMELY addition to the National Geo- 


Tn all, the National Geographic Society has. 


printed in a single vear nearly six million wall 
naps in ciler—o world-area mapping pro 
cam unprecedented onywhere, any time, in 
all the history of map-+making. 

Mapemaking constituted ane of your sce 
ciety'’s important contributions to the wor 
eifurt, as attested by requests for seme 125.000 
maps by the Army, Nuvy, Marine Corps, State 
Department, and other Government agencies. 


“The Continent of Superlatives” 


Printed in 10 colors, on a sheet 40 bey 2605 
inches, the Map af Asia reveals bya wealth of 
Cartugraphic detail how global war has. en- 
meshed the “Continent of Superlatives.” 

Asin i the world’s largest land, miss, up 
proximately 16,000,000 square mules or 452 
times ats hig as the United States. Tf adinim- 
ing Europe, which really i 9 peninsula of 
‘sin, be included, the entire Eurasian area is 
neatly 20,000,000 syuare miles. 

In the Himalayas rises cut planets tallest 
peuk. 29,002-foot Mount Everest: off the 
Philippine onast the ocean fluor plunges to its 
greatest known depth, 25.400 feet below the 
surface of the Facitic, 

Lowel sheet of witer an the earth's crust 
is the Dead Sea in Polestine, 1256 feet below 
sea level. Biggest depressed continental arma 
is the Caspian Basin and Sea, a territory larger 
than the State of California, ancl for the 
most part 65 feet below ocean level. 

Coldest place in the world—dolder than the 
North Pole—is Verkhovansk, Siberia, where 
the thermometer drops to more than 90 de- 
wees below zero in winter, 

Om this buge continent dwell half the earth's 
peaple—most diversified group of mices anil 
creeds on the globe. . 

Qn this one chart your Society's cartag- 
raphers have mapped an expanse (if sce 
45,000,000 squinre miles, about three times the 
area of all Eurasia, to reveal the strategic 
relationship of widely separated) campainms, 

The map’s extreme longitudinal ‘spread ts 
240 degrees, In latitude, the map reaches 


Role in Global Warfare 


from the Notth Pole to Brisbane, Australia, 
some &.120 miles. 

Two-thirds of the northern expanse of the 
sphere is represented, from breland and the 
Facies to the Aleuttons. In the south, the 
map covers the vital urea from Fort Lamy. 
Free French outpost- in Equatorial Africa, 
through Portuguese Moaambique, British-held 
Madagascar, Japanese-occupiinl Netherlands 
Indies, embattled northern Australia, and the 
leleaguercd Solimon Islands + 

Japiuniese Minidated Dslonds in the Marshall 
an Caroline groups come within the eastern 
border, 

Sealed on a New Projection 


This is the frst general map to be based 
un the transverse polveonic projection system, 

To map any part of a globe on a flat sur- 
face requires a compromise called a “projec- 
tion,” oro grid of lines, representing latitucdle 
and longitude. Conventional projection sys- 
tems. Would seriously distart distances over 
40 vast a stretch of territory from smst to 
wesk, 

Your chief cartographer, James M. Darley, 
tured toe the projection system devised in 
1900 by (. H. Deets, of the United States 
Coast and Geoletic Survey. Basic principle 
af this system is to select on the globe @ great 
circle which cuts actoss the center of the may. 
From this-cirele and ite relation to the usual 
lines Of otitude ond longitude, Wellin 
Chamberlin, of The Society's Cartographic 
Department, made exacting calculations neces- 
gary to establish the new grid, 

On the thet map of Asia this selected circle 
arount! the spherical earth appears an a 
straight line, running directly across the map 
in its center, From east to west it passes 
mar the Hawalinn Islinds, the Japanese 
Mfancdated Islands, and southem Japan, “The 
Chinese supply lines from Inclia, Russia, and 

* The National Geographic Socket mye ul) the 
cootinents and oceans, with the accompanring in 
deus, mike o muognificent. wiles unit garettcrr of 
the wereld. The Society provides a handy may file, 
bound dike a bnek, 100) = 7h) inches, with: Munils 
pockets which poreminodate 20 tolled tape aT ) 
mapa with their riepecthye imideses, Members yiehinge 
additional copire of the new Man of Asm may obtain 
them, hv writing the National Geopraphic Soriety, 
Washington, 2 C. Prices, in United States and Poo. 
wssions, S0¢-on paper (unfold) 7.31 on linen ; Index, 
15¢; Map File, S240, Outside of United States and 
Piniesaions, Te on paper; S125 on linen; Index, 50¢; 
Niup Files 52,75, All remittances payable in 0. 5, 
funds. Postage prepaid 

+See in the Nariowat, Genmgeapi SOAs 
“NMadarosrar: Mystery Island," by Paul Almasy, 
June, 942) “Jann Asiznment,” by Dee Erode, Tarnu- 
ary, 1042 > ome) “Lie in Dauntless Darwin.” by Howel 


Walker, Juby, 1942, 


oy 


OS 


the Aditdle beast all Ye close to its course, 
In the west tt coincides with the wartime aerial 
ferry across Free French Africa to Abarteum, 
Rutrachi, and the Mersion Gelt, ports. 

lf vou could look down on the actual area 
pleturer) here, vou would see planes, «hips, 
trains, trucks, snow-shel (tractors in Arctic 
Siberia, plodding cumels in the deserts, sweat- 
me. mies, slogging elephants in Asiatic 
jungles, all carrving toole of war over supply 
routes Fromm ° ‘the arsenal of democracy i 
the Western Hemisphere, 

Solid red lines show railways, of which 
thousands of miles are newly constructed, 


Conlics Replace Burma Rood 


Tn China some half a million conlies ore 
picking and chiseling. a track route through 
some 0) the work's toughest terrain. This road 
cuts across [0,000-faot heights. wn bridges 
three of Asia’ largest rivers which flow dl- 
rectly across the builders’ path in dee chasms, 

The map also shows the si-called Red 
Route, contiecting Alma Ato and Ayague 
(Sergiopol) in Soviet Russia with Lanehow 
and Chungking, over which suppilits have 
been trickling for several veors to. help the 
Chinese, 

Impertant caravan trails, including the old 
Silk Route of Marco Polo's day, are shown. 

In the far north Murmansk, Archangel, I, cane! 
new ports such us Igarka (whose papulation 
has grown to tore than 15,000 since the war 
began), Salegard, Dnocdinka, Tiksi, amd Am: 
harchik punctuate the Arctic route. 

Snowshod tractors and propellér-airiven 
sleds haul supplies from these ports im wit- 
ter, River steamers and barges laden with 
sinews of war, ply the Oh, Veaniset, Lena, jini 
other large north-south rivers in sucmer. 

British, Russian, and American engineers 
mich technicians are helping plot « whole new 
[ranepertation evetem for Iran (Persia). “Chey 
have built modern ports and increased the 
cipacity of the trons-lranian mulroad many 
fold ta pour supplies into the Soviet Uninn 
by the southern route 

The Free French ‘are pushing other “life. 
lines” through the equatorial jungles af 
Africa, bo move goods overland from Atlantic 
ports to the fehting fronts of the East, 

All Asia reverberates to war. Afvhan gone 
Ainu, Baluchi und Battak, Cambodinn ane 
Chinese, Druze and Dravidian, Jap ane Jat, 
Kurd and hirshix, Malay and Mongol, Raj- 
put and Russian, Sart and Sikh, Tamil and 
Turkoman, Yakut and Yezidi —their very 
names make one’s mind jump from the tun: 
dra to the tropics, from saliry Syria to bleak 


Malayan 
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Men and munitions pour westward from the 
United States inte lands which once sent 
lo our shores host of peacetime commodities. 
rubber trees; Asintic silkworm, 
Indian lac insects; Manila hemp, Bengal 
jute, Singapore tin, and cane more pret- 
ucts contributed to the normal American way 
of tite. 

Today the United States turns to synthetic 
rubber, synthetic silks. plastics, native fibers, 
ancl alloys, In Asin the disruption In trade 
has been colamitaus. 

Vast rubber plantations in Maluva and Sa- 
matra, with their thousands of workers and 
expensive, imported machinery, have been 
robbed ef their main customers —American 
Hutemobie tire manufacturers, Philippine 
hemp, coconut of], and sugar no longer have 
a ready market, 

Burmese rice is nitting, while millions of 
Asinttcs, Lica unemployment, hunger for 
their staple food. Teeming millions live olong 
const and river in Burma, in China, in the Phil- 
inpines, and elsewhere close to pueddy fields: 

Rice is the staff of life in vast Astalic aren. 
To answer the demand of generation after 
generition for tite and mere fice, eriwers 
have climbed from plain to hillside, extending 
their fields over spectacular terraces, mow 
coffesceolored under the feet of buffaloes, now 
golden with sheaf and stubble: 

Climate t& a life and death affair in Asia, 
Re people tre doing something about it, or 
hecause of it, all the time, North American 
cities he within a relatively narrow zone ron- 
ning around the earth The bulk of Asia’s 
population Ties south of that zone, where a 
Inin cloth or o sarong may be a complete co- 
tume, Astitic¢s work more for food than for 
clothes ane shelter. 

Even in food Asia ie a land of contraets, 
Chinese love pork, Moslems do mot. Look on 
your map from sorthert: Africa to Diteca and 
note the long trail of Islam where never a 
porcine grunt is heard. 

Poverty-stricken India, almost without a 
meat or dairy industry, feeds more than twice 
1s many citth as does the United Stites. Mil- 
lions of superannuated oxen and cows linger 
on, for they are sacred ond not to be killed. 
When they die, their hides, handled hy low- 
caste Chamars, torn Jong jes inte scant profit. 

The Asia map contains a table of 561 ¢reat 
circle distances, showing the length of 
bomber or air-ferry flights between important 
pomts on the globe. Similar tables apypeur 
on ‘The Society's other war-series maps, in- 
cluding the Atlantic Or ean, the Pacific Phea- 
ter oF War, the Western Theater of War, 
and South America, 


Riddle of the Aleutians 


A Botanist Explores the Origin of Plants on Ever-misty Islands: 
Now Enshrouded in the Fog of War 


By Tsonen WYLre 


Na peacetime summer 7] made a trip to 
the Aleutian Islands to collect plants for 
the British Museum. [ well remember the 

view from a volcanic peak on Kiska, As | 
sat on the crest I could look down on Kiska 
Harbor and see, iar heyond, the pale-blue cone 
if Chiu! Island, Above me two esgles 
sulred. (See New Map a Asin, page 767.) 

Little did I think, as ] wate hed them, that 
planes of the United States Army would soon 
hover over those serene waters and use every 
rift in the cloud mantle to rain bombs on 
Japanese ships.” 

My trip brgan in Scotland, 1 traveled to 
Seattle, where I sailed for Seward, on the 
Kettizti Peninstela, atl KRevwtiak Fslandd, 

At Kodiak [owas picked up ie the small 
mail beat Storr, and in mid-July 1 arrived at 
Dutch Harbor, | had set my heart on ex- 
tending my botanical quest to Attu, western- 
mast of the ishineds, My wish was happily 
realized through permission to take passage 
on the United States Coast Guard cutter 
Chelan. | 

The Aleutians had scarcely been explored 
botanically before 1952, In that year Tr, 
Eric Hulten, of Lind University, SWeoen, 
ranged over the region mond in 1937 ‘published 
his work, “Flora of the Aleutian Islands,” 
which includes the names of 481 local species. 

Since my journey in 1936, events have 
stirred the interest of the strategist as well as 
the curiosity of the botanist. Regarded as 
the key to the back doors of two contments, 
the Aleutians are fog-bownd, their waters 
stotm-swept, their atmosphere compounded of 
the chill of the Bering Sea and the warmth 
of the Japan Current. 


Stepping Stones between ‘Two Continents 


The islands are the tops of a submerged 
mountain range which isa westward extension, 
for 1,100 miles, of the high volcanic moun- 
tains of the Aluska Peninsula. ‘The Russian 
Komandorskies are & further continuation of 
this range. | 

For convenience, the International Date 
Line, Which technically would foass through 
the center of the islands along the 180th 
meridian, has been twisted here to lnclude 
Attu’s 96 Inhabitants in the Western: Hem- 
aphere, 


Hutcebon 


This vaet underwater range rises in places 
more than four miles from the ocean bed, The 
Aleutinn Trough is one of the deepest ocean 
pits. Protruding above sea level, the rug- 
ved crests may have provided stepping stones 
on which some of America’s prehistoric in- 
hahitants slowly crossed from Asia to the 
New Workd.t Flowers are traveling even 
more slowly between the continents, 

The stormy vovage of the Sterr, which used 
to ply monthly from Seward to Unalaska, and 
sometimes even as far as Ummak Island under 
its Norse captain wie an adventure im itself, 

On each run the ship logped about 2,500 
rites aural stopped at 50 lonely villages ‘and 
tunneries, I a passenger coulil weather ao 
trip aboarrl the Aterr, anvihing else was easy, 
| was told, but 1 recall with pleasure the seven 
days I spent with interesting fellow-passen- 
BETS. | 

The boat's first call in the Aleutinns was 
the salmon cannery at False Pass on Lniniak 
Isiand, Unimak is the largest of the Aleu- 
tians and the nearest to the Alaska Peninsula, 
from which tt is separated bya narrow channel 
unsuitable for ocean-going vessels. 

The gateway to the Bering Sea is at. ‘the 
next gap, between UCnimak and Akun, where 
the willl waters were lighted by bearons at 
Scotch Cap on the south antl Cape Sarichef 
to the north, 

Enimak Iskind is of interest ta zoolowists 
because Dt ls the only lond of the chain where 
the Alaska brown bear and caribou are still 
found, Tis flora aleo is unique, for the other 
istanls are treeless. On Uinitnak fiurishing 
alter thickets; simular to these found in Kam 
chatka, reappear after a gap of 1560 miles, 
as Dr. Hulten ‘noted. 

A warning from our captain that [ must not 
explore the groves alone because they were 
croakanl by two bear toils ¢onfined my re- 
sedrches on Unimak to the shore and. the 
village. 

(Colonies of tall blue monkshood (Aconitum 


* Ser “Bizarre Ratileground—the Lonely) Alew- 
tiluns,” by Lonneile Davison, Natigwan tireorarnor 
Macaeceté, September, 1942, 

+ See Brn larim. Frozen Fragments of American 
History,” by Henry HK, Calling, Jr, Sariowan Chie 
oe MiAcase, Maw, 1929, aad “Disoovering 
Alaska’s Oldest Arctic Town," by Froelich G, Kainey, 
September; Lad, 
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Does That Foe Hide o Jop Plone or Ship?—A Navy Flying Boat Seeks the Answer 


While billowing mist may hweper sky patrols. ib gives goed cover dor American sea and ino operat 
At Dutch Harbor extrente temperatures range from 40° “Fahrenheit in August to 8° lin February, Summer: 


or j 


we characterized liv much ehiwilinws: andl Eeeqyuien fie Avernpere tilniall | | Biches, snvwioll 11 toch 


maximum) mew around the houses, The reminders that -satlors. call this regimen the 
Ainus of Japan and the ancient Aleut are “Graveyard of the North Pactiec.’ 

reported to have used the deadly poison from We docked at Unalaska on Joby 15, a later 
the roots of this peleurn| aw, tip their arrows lt date than | harl intended when lenving exctit- 
is generally foun in the neighborhow) of lund, but in Alaska one hag to tuke sailings 
old island villages, where and when they came. The towers on 
mut three weelks teh 





Before crossing to the whaling ath on the tslands were a 
Akutan, we paused at Scotch Cap, a headland those of the mainland. 
a) nanie! from o fancied reseoibliwe to a ha Picaechey lear bers Were Li the deserted 
Clengarrs bonnet. Methodist crphanuge, the jes Lee Aome, 
My cabin mate was the wite of one of the Since removed to Seward, Tt stood at (he en 
liththouse keepers there, She had traveled of the long straggling street of Unalaska, the 
from Ketchikan, taking the risk of beme  lateest village in the Aleutians, In 1936 the 
awept past her husbands station, for it was town's iInhubituints tachided 250 of the van 
often too stormy te land. She faced being ishing Aleut race. Their chief was kindly old 
marooned for months ut the lighthouse. Her Alexei Yachmenev. He was born in 1866, 
busbar! had told her terrifying toles of bears when the Islands were still under the domimicon 
that came down from the headland in winter of the Tsars, and died in 1937, 
WWoiknock at his back editwr 
Fortunately, the sea was kind, and she wis 
i ashore in the ship's lifeboat. Remnants Cnalaska. second lareest of the Aleutions 











In the Unalaske Wilderness 
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Prehistaric Aleutian Life (Gomes to Light o¢ o Burtal Gave Gives Up Ite Deud 


Villigte al im Anmukiskt Islund were excuvate in 130 te De, Abs Arif) pod members of 
'_ SS, Natori! Musunm Fspeitttion which he headed, Ina volcanic cove on Ragan! Island the expedition 
dicetered several munmor Mar Aer tins mmm be Leet haeke lear Arata Lela ceikl im ati Tn to 
mine pH tage tlic jm cies 
Phe origin of the Aleut seems os ftog- caverns, After removing the intestines am 
whipped is their home. Whatever-therongin, stouting the baly with dry soentec grasses 
they readily adapted themselves to their rain- thew dressed at mn 1th trest clothes. they Seated 
wished! surroumelinu, it in a squatting pesition with Knees drawn up 
Their waterproot coat, made from the gut to the chin. Then they wrapped it in clos 
OM seacmanumals is.one of the first waterproofs plaited grass mats or skins. Finally it was 
in the werele Lashed inte a comet binielhe sound) Aotig fn the 
Like the Eakimes, thetr hunters were expert boral cave. There it was supposed to come 
seamen, woine far from shere in their twe bo lite at night, and ta cock and feast 


sited skin fidartarto hunt fish and sen tam 





anti Chet sre related tothe (Hekimo..| \lomines af o Tea Party 
when they are somewhat akin io feature anc The Eskimo is inclmed to regard the dead 
language, Alexei Vachmenev told me thot = malicious: but the Aleut had no fear of 
even in the stn! mhalnterl circle of the Alet- them snc repaired them with wiection, care 
tians there were distinct differences in dialect. fully preserving the bodies of important per- 
He could pot understiunt the Eskinw temeue. tins 

he Aleut] mummified ther dead pod sus- beamed more about Atewtian muniniies at 


peel! the bedles in carelully hidden island a lea party at one of Tall row of houses 
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fest batt behind the wharf at Dutch Harbor. 
This now ls shadownl ly Ballyhoo, Amuak- 


mikes 2,00Liool mouritain, tained hv the 
t i i i z 

A —. Looast taunt. tn its Cone-shouped Sit 
ml ts an afin box conininin’ s verter's book. 


im Which all @ood Coost Guardsmen are ex 
pected to insortbe their mames. 

Dr. Ale® Herdlitka of the UT. S. National 
Museum, With his voung assistants, was exca- 
Wait | riz Prens hier willie sitet on Amaknak 
Iéland On the Coast Guard cutter the hearty 
had wisited! the island Kasamil, further 
westward, where they foutel mummies in a 
wily cave. The tes lable consisted of two 
boxes of muminies; A collection of 64 boxes 
and kore containing these 
need shipment. 
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Camiltin prripeller 


Like the mummirs, | wos somethine of jin 
initruder at this party, | had met 2c. Hrdlicks 
by chance while at Dutch Harbor, where | 
WIS Making color pictures of the benutifil 
Wild garden—blive mankshecdd, crimaan fire 
wee, lupine, and white cow parsley—which 
flourished on the site of the old villave. 


The: Westernmost Trees of Arnerics 


I wished also to inspect “the westernmost 
trees oan Atoérica,” the fanwus wrave Sitka 
saruce (cer afchensy ), the oily trees in the 
Aleutians, They grow in a-sheltered hollow 
beside o small lake, behind the racin station 

Aoording i Lir, Hulten, 24 «mall trees 
Were seit inom Sitka ana praca rn Tae at Unolaska 


about 1805, Thirty years later thes 





were 
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Riddle of the Alewtians 


parts of the Aleutian Trough to the south ane 
west of Attu ned Agiitit, 

The year before, Captain Lloyd ¥. Ricl- 
horn, the Céelan’s commaniler, andl his navi- 
gators hud charted a submarine range north of 
the islands, which inclined ina direction con- 
trary to the enastal ranges enclosing the shal- 
low Bering Sea. The Captain was now anx- 
wie ta discover whether this mange also ex- 
tended south of the lands, 

We Find a New Reef 

Though actually no trace of it was found, 
the CAeloa's navigators charted a new reef 
hetween Atto and the eae rig a region 
formerly thought to be very dee 

Despite my longing to see he flara of all 
the peaks which rose to greet our grac eful ves 
sel, [ soon found this ringing up of Neptune 
by the ethe-sounder, or Fathometer, almost 
as fascinating as the discovery of a new tower, 

Twas grateful to the Captain for letting me 
shate this unusual activity. 

When we tapped the new reef, the Fathom 
eter without warning recorded shoal soundd- 
ings of only 40 fathoms. It was net long after 
the “Lady Guest" fos my place-card at the 
dinner table politely called me) had with her 
own eats listened in. to the deepest sounding 
made on the. yovage, 4,1) fathoms. 

“Trust a woman to be at the bottom of 
everything,” said my good friend the: doctor, 
when he heard abut it. 

One nitht Io had just turned in-and lay 
watching through my porthole a white wisp 
af moon hah te adark cloud. 

We were close to the Soviet shore, Alore 
than once we had sighted the penks of moun- 
tainous Atti. Suddenly T heard a commotion, 
The engines showed and stopped. 

The offer of the deck had pressed the 
oacilwior to gree old Father Seplime i nihil 
call. He got a startling surprise, for Nep- 
tune had answered almost instantaneously, 
There was scarcely a gap between the sound 
of the bell in the ship's bottom and its echo in 
the earphones of the operator, 

We were riding the crest of some submarine 
Everest ancl hod te retreat hurriedly and 

“mind our tees,” as Captain Kielhorn put 
it. for the rest of that night. . 

The navigators had a millionslollar-ship in 
their charge and had mv wish for it to shire 
the fate of a sister cutter, the Toehoma. In 
1914, while that cutter was steaming south 
of Bulelir Island, between Agattu and Kiska, 
she suddenly piled up and became « total 
wreck ona reef now charted as Tahoma Reef. 
We spent the next day defining our new 
discovery, 
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A brief digression ts in order bere for a 
word about the island of Bogoslof, which | 
was stiunmoned to inspect from the bride on 
nur first momning out from U turlaeke, 

Bogoslof ts a submarine volcano about the 
size of Vesuvius: situated 25 miles north of 
Ummak Island, Only its splintered crests rise 
fora few hundred feet above. the ocean, First 
sighted by the Russians in 1796. the island ts 
constantly changing position and appearance 
by unexpected fluce-ups (pages 778-9), 

The U. 5, Fish Commission steamer A/ha- 
tress in 1906 come upon the island at a mie 
ment when she was “shooting her mouth on; U 
ind made valuable observations; so did 1. 
revenue cutters at various times iboats: 
But as we approached over the gray and silver 
sea, lighted by a fitful sun, the only sound 
fron the strange shores was the wild and mel- 
ancholy roaring of a herd of pule-coated sea 
lions waing her sulpburius beach as a haul-out 
place. 

Dr. Hulten, who landed in 1932, found some 
vegetation despite the active valeanic condi- 
tions, for there the bluegray flower of lonely 
heaches, Afertensia maritima, had her home 
along with the beach pea (Lothwines tariti- 
mus! und the sea grass /Elyetws wrcrarins |. 

Aleutian women still Weave Sea-prrass 
baskets for which their islands are famous. 
Next day, when we landed at the inhabited 
island of Atka in the Anereanof group, I saw 
one of these elegant haskets, but I was told 
that the finest and best were to be obtained 
only at Attu.* 

The inhabitants of Atka were a small arid 
rather miserable remnant, about 50/in all, who 
lived on the shore of Nazan Bay's inner har- 
bor An American teacher and his wife lived 
on the island, where there was a good school. 

On our return journey this couple accem- 
panied us to Dutch Harbor, for they had to 
act as witnesses at an unusual trial for mur 
der, the defendant being an Atka native who 
had killed a trader on the island in a fit of 
marital jedliusy, 

Aleutian Wildlife Refuges 

From Atka we sailed to Amchitka, in the 
Rat Islands group, and close to the 52d par- 
illel. The Aron Acer, a small vessel belong 
ing to the Alaska Game Commission, had pre- 
ceded us, bringing the Game Warren, Mr, 
Homer W. Jewell, and his staff of the U. 8. 
Biological Survey. 

*Docopation of boses in thr Andresanof group by 
Americus ocd Wat announced on Oetober 3 
be the Unites tutes Nave. American bombers ii 
crated {rom these new Vantage points qurminet Japo- 
fete-held Kisko in the Bat Jstand= group, uml 
Agatiu and Atty in the Neary Telancde—Editer, 
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Wake of o Wounded Submarine? International Date Line? 


Both wrong! This foomy stivek is the Joint autograph of the merging watere of the dark Pucific 
Cheean (left) aril the lighter Hering Sea The spectacle was. vishhle from the boat dock of the- United 


Sins (oonst and Geodetic Survey Ship Piecoperrr, then steuwmilnt ko the veomity of Unimak: Letend, 


Le 4s ee Pan 
In Proud Remembrance, Menarial Day fe Observed at Lnuloxska 
Arammg the largest of the Alutinns, the island of Unalaska joclucdes o native tlauce-ol the-samw mune, aid Dutch 
Horbor, o ropilly developing center of Ateritun militwry etréeneth. Unolosko'’s population in 1040 wre 298 
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the frest tw dave the captam said he hae ,oy dont mean the polate, do wor” 
oir seen inal bis Alewtian experience l asked. for | had fread site stratwe storie 
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An Aleutian “Whiteout” Grounds a Navy Patrol Plane 


‘Cradle of the Storms, 


shows, anc awitt currents. Sandbag “pallbowes” ots 
Fermented pavtatooin the manwiacture of the 
icit native drink called “pees 

Bat my friend assurecd| me that the Eskimy 
patite was a different thing, though also caten 
by the Aleuts, 

These linders.” said the Coast (uards- 
nicen seriously, “didn't need o dector till the 
white mun tame along, The Aleuts on Attu 
are the happiest of the lot, and the best. 1 
hope theyll land vou there, You'd like ‘to 
visit with Rock of Ages; there's a nice old 
wrote 

[ live heard of this mberesting peracnage, 
Maggie Prokopofi, aunt of the Chief of Attu, 
Stet 2S Che dawehter of a native chief; She 
Claims to hawe lowe married to a Russtan off- 
cer of high rank, atul to be the best dancer 
in the Aleutians. She ts still the most skillful 
basket weaver. 

“Why do you call her ‘Rock of Ages’? 

‘Hecause she never changes front what she 
wis years ago, white teeth and grin and all,’ 


they coll the islands berodae of the wild weather 
he Nature's Taky: blindfold Winds blow. freqierntly with hurticone lore: the seat an 
: new dratitrs cl the Linilcape 


old New York to paor Miapeie, 


Visttlllty is pedvced to ferro 
eared) with) (ade tha, 


was the answer, “Muaogeies a tine old girl 
But they do say that she’s begun ig hanker 
atter Unialuska again—she ised to Live there. 
Thinks of the cnenia, aod the dancehall, and 
all that, To guess Unaluska seems ke little 
She Ss ranges 
fond! of tobaces, You Tl want plenty if tev 
land vou, but landing’s none too easy there 
“Chichagal’s « very bad harbor. I te 
member ounce the captain of one of the cutters 
telling me he thought they were at Chichagnt, 
antl the mist waa so thick they found thev 
were right at the other side of the ishind. 1 
wouldnt bank on lancime, ool were yu.” 


Ditheult Landing at Attu 


He was right. Landing at Atty was 4 tuch- 
amigo affair, for the spell of good weather, 
unpreceiented ior lie area, chose the Very 
moment of aur gorival wt Attu to break. 
Once this happens, it likely to keep on 
blowing for thé rest of the vear. 
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Native Dugouts Provide Ready-made Pox Holes for the Japanese Occupying hiska 


Soil hats, known os “barbara 
hone held ip the root 


‘arene the cebelial dwellings of the Aleuts 
Entrincte to the singic room T bv tunnel and ladder, This type of-shelier was favored 


Leriiiwmaiod ttther andl whale- 


bv tok truppers. Ad military cover the grassy curmoufiner 12: bheal 


Curiously enough, we fmally approached 
Attu from the Asiatic side, fresh from charting 
our new reef in the waters near the Interna- 
tional Date Line. Landing is possible oniy in 
moderate seas. 

For two days we rolled around on the heav- 
ing waters within sight of the cluster of 
house: behind the beach, At last, on Sunday, 
Aust 50. the winds moderated enough to 
allow. landing, 

The Chief, Nike Howlinkif, on intelligent 
young native, met us with outstretched hand 
on the shore of his litth Eden. He was dark- 
skinned, with rather bluish eves; a wide mouth 
and nostrils, and good teeth, [Tis brown- 
faced ten-year-old son accompanied him, 

All the natives were dressed in their Sunday 
beet. which in Mike's case consisted of a Coast 
Guard officer's discarded jacket laced with 
tarnished gold braid, A pilot cap with glaze 
peak, and navy trousers with top boots, added 
another nautical touch (pape 750). 


Towent to the Chiet's hiuse before setting 
out plant-hunting. There I met Maggie ond 
Anais, Afike's comely wife. Alagele was 4 
lively, friendly creature with a highly Afon- 
golinn cast of feature. She drew me into the 
pleasant living room with its stowe, murror, 
and pictures, talking volubly in fairly prone 
Engiish, 

[ learned later that the chief's house also 
Sheltered on ole) blind mun whose relatives 
would not keep him, Mike was oa chief in 
more than name. 

The okt man was reputed to have been born 
in 1633. ‘That would make him 105. years 
Old at the time of our yieit,. When | lust 
beard of him tn 1937, he wos still living. 

As there was no priest on Attu, service wae 
conducted by Chief Mike. It was attender| 
by the resident commontty. The islind was 
a Children's Paradise, for there were only 
I] upon the island, and until there were 
L?. ] was told, no teacher would be sent there: 
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Smarter i Bue Eire umen 


Unfortunately; This Happy Aleut Family Was Captured when the Japs Took Attu 


hy U weir has berm Tecsivred irom tlw Yh alive 
Affitirs fod bis wile, lho schoolteacher, 
var, Lrited Stale’ avilters reperrtied fino 


lt was first climbed by Dr, Hobart Eebert oi 
the United States Coast Guard, in 1905, when 
it wie still a slightly active voleanu, 

(im the third morning the compasses were 
calibrated. In the ewrly alternoon we salle 
psd t hve wel Haycock Backs which rare 
the enti Gince, 

Ywirv ti the right another cone, wrapped in 
cloud like a hulf-iced cake. rese te meel os a 
lofty KRiska faded from view. Ino my presse 
| cartied seme 30 species of the istand’s 
lowers, and several packets of seed,.a satisiv 
ing bouquet for a September moraine tn the 
leutinns. 

Two davs-Uiler, atier a second coll at Atha 
te nick up the selwolmaster and his wife, the 
dim outline of Unalaska: pike slowly oot of 
the gray Se0s 

There came a knock ot my cabin door. It 
was the captain. Inte my hand he put a 
small, tightly rolled package, with the in 
junction oot to open it til | got ashore. But 
discipline was beginning to slacken. T opened 
the package then and there. [inside was i 
eral nayv-blue flag which proclaimed me, in 
black letters down a white canvas margin 
*Aihmiral of the Bering :” 

In place of sn admiral’s stars and crossed 
were four yellow skillfully 
made by the quartermaster On his sewing ma 


SWOEdS it heer 


lenis erimotn Air, Pater 
ince the orvupation ol thi 


dene of life of Altiu in: Seqpliember, 142 


| britisen 
Preumally they am prisoners a 


} cane bg cf | hai fridges Fe] | 
ESLLEVL 


chine 
told represented crossed hampins. 

This little flag is now one of my most valoed 
Hearst, 4 weuVvents nt hap rots Sparnil 
with the United Stutes Coast Good im chart- 
ing the unimivecled waters of the Aleutian 
Preeti, 

ks for the ¢ felting, history 15 
best related in the words of Captain Kielhorn, 
for ste 2 the CAelun no longer. Last veir he 
wrote liom VWasnington;: 

. couple of weeks ago T went on tard tine 
Cirefogn for no lost cruise and with my 
honds T compensated her compasses, and saw, 
lon, that she was in gia) shape ane fit for. i 
uty far different and under different. auspices 
than any of us could have dreamed five yews 


and two peculiar designs which I -was 


her Pecan 


The 


ages, 

She is now called alter o constgiumard str- 
tion in England and her captum, so lL am-told, 
fa fine yvounw Seot. Tam sure she will give 
a vod account of berseli, for she was always 
a lucky ship. 

[é i Swen Ler Lat 7. 1042 the British. Adl- 
) anmomnced that the United 
Guard cutter (velo, renimil 


SOP aleior th: Aged rimtne! wil sank an 


rilpalisy farmer 
Stites (cast 
i, MM. 
Lialion submarine, and possibly had sunk a 
second, in a spectacular encounter im the /\Vt- 


lnntic Ocean Fadia. | 


Mother Volea Defends Her Own 


By Maysarp Owen Wuibtiams 


Wath [Hiastrations from Photographs ty the Author 


IFTY feet below the level of the Seven 
| eee one ol the great battles of our 

time began in mid-August at Stalingrad, 
beside the Volga. Fall rains have gummed up 
the north Russian swampea, and winter has 
moved south to slow the slugeleh brown fiver 
into o 2.300-mile strip’ of ice. 

Most of Stalingrad’s machinery has. been 

evacuated. The Soviet army, assisted by the 
women workers who bring animunition in and 
carry the wounded out, hehis on, while the 

Volga flotilla pounds at the German batteries. 
Russians are fighting with their backs to 
“Matushka Volga,” the largest and today the 
mest: fateful river in warring Europe. 

When I first knew “Litth Mother Volga,” 
ashe crept peacefully past Byzantine domes 
which look like upturned beets. She swirled 
arvund reckety landing stages where women 
in spotless head-shawls sold baked fish and 
breadstufis to uncouth muzhikes with matted 
hearrls. 

Like our “Old Man River,” the Mississippit, 
which she resembles in crawling leneth. in wile 
delta, shifting channels, atl treacherous saTid- 
hars, Mother Volga knows what it is te “tote 
cliwt barge." The somber “Song of the Volea 
Koatoend evoke: a pic ture of eecseLnLs chigtanige 
thelr bark sandals into the slippery mud anil 
swaying their bodies against towlimes which 
furrow their heaving chests, 

Then came the modern steamers of the cen- 
hiry-old Volga Steam Navigation Company 
and shalliw-draft oil burges, bringing up fuel 
irom the Baku refineries (paiges 795-6). On 
brand decks, passengers sat of ease or dined 
an sterlet or beef Stroganoy. Throwh wicle 
windows they watched the sutset behind the 
relatively high west bank (page 800), 

The lower river at times spreads wider than 
the English Chonnel between Dover jnd 
Calais. Low, dark masses, each with its cabin, 
seemed! like islands, ‘Then crude sweeps in 
motivn showed them to be low rafts, ponder- 
ously floating down from dark forests toward 
the barren, treeless steppe, there to be broken 
up on the river bank at Journey's end. 

Peacetime Volga wos hecoming a power 
eource and thirst quencher for earth and man. 
In 1937 an elaborate system of dams, canals, 
generating and pumping stations was com- 
pleted between Russia's thirsty metrapotis ard 
the river, Moscow began to drink its fill of 
Volga water and ta enjoy more baths. 


m3 


omitoaf heayy 


Snow-white, streamlined pleasure  bonts 
moved through artificial lakes, Outboard 
motorboats skipped mast the new port build- 
ings at Khimki. “To white-bloused tea drink- 

ers and muifiledl skaters, retlamation was fun. 

a the first time, two chief objects of 
Russian devotion—Litth Mother Volga-and 
the Kremiin at Moseew—were joined, When 
the crowded copital needed electricity, hyelro- 
electric stations generated power. When 
“Guice’’ wae hot in demand, electric moter 
pumped water over the rise between Volga 
and capital, “That a long way from barge 
hauling by the thich-power of Volga boatmen, 
Other plans were afoot Acmés the now 
hlood-drenched, savagely contested neck of 
land) between the Don anil the Volga, another 
cunil svstem was to turn Europe into. an 
island, bounded on the east -by an all-Russian 
waterway from the White Sea to the Black. 


Around the Samara's “Morseshoe Bend" 


Near the Samara Bend, the largest hydro- 
electric station in the world was to-stretch its 
two-mile dam and force the mud-heavy Volga 
to do the quick, clean work of turbine and 
dvnime, Jt was planned te generate more 
power thar Grand Coulee wrings from the 
steeper Colurobsia, 

Then, a at (Chicago, streams were to flow 
backward, wud northboun! rivers, niw wast: 
ine their waters In the Arctic Ocean, would 
refresh the thirsty wastes wround the Caspian, 
From rain-sodked forest win, Vola water 
flows into the Caspian Depression, where piti- 
less sun and parched land drink it up. 

Fast of Minseow, where the Volga joins the 
Oka, Nizhni Novgorod has become Gorki ane 
the famous Fair has been eclipsed by the Garki 
Motor Works (pure 808), 

From Gorki's kremlin, whose walls occupy 
the site of a [3th-century palisade, one can 
lok down on the kew-lving fairgrounds to 
which tea came overlend from China, iron 
goods irom the L'rals, fish from the (Caspian, 
and furs from Siberia. 

[ atl remember the fur-lined, fur-collared 
¥ brovdeloth which J stroked 
there at the Nighni-Fair, Alexander Kerensky 
had made his last speech in Aloscows Granil 
Opera, and October 25, LOG, Soviet Inde- 
pendence Day (November 7. New Style) was 
close at hand. But the afternoon sun was 
wim, Ty hupggage was heavy, and so was the 
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coat. How often, during that bitter winter in 
Transcuucasin, T regretted my indecision at 
the Nizhni Novgorod Fair! 

As Topossed the stalls. of accordions and 
icons, Jooked ot the polilwork in Brazilian 
Passage, or fingered Persian carpets in the 
Caravanserai, the Fair was slowly dying 
War had kept some dealers home, Private 
trading. was an the decline. 

Even the ornate cathedrals seemed mom 
ments of the: past. Hut in the litte mosque, 
beside a canal near the lack of the fair- 
rounds, Moslems from Asia towched their 
foreheads to soft-coloned rugs as they bowed 
Lowittdl Mircea, far to the anrth. 

Tatar Kozan Smells of Russian Leather 

The Asiatic aspect of Voled life becomes 
even more proncunced in Razvan, which smells 
of Russian leather. Jt has many humble 
mosques, aithough church dontes and steeples 
dominate the skyline. Their presence symbol- 
izes the triumph of Slavie Christians over Mo- 
hammedin Turko-Mongols. But for Slavic 
success and Yermak’s conquest of Siberian 
lands, the Volga, not the Urals, would be the 
eiee of Asia. 

Since Kazan’s name never smacked of tsar: 
dom, it-wie kept os that of the capital of the 
Tatar Autonomous Soviet Socialist Republic. 
This Tatar Republic is one of several such 
‘uLonomows regions along the Volga. In each 
ot them, loyalty to the Soviet Republic has 
developed without interference with local eul- 
tures. The Alaris, Chuvashes, Tatars, Volga 
Germans, awl Kaloyks speak their own lian 
guages and retain many of their own custons 
antl costumes. 

Although Kazan manufactures typewriters 
and movie film and has become a center for 
actentifie factory production and agriculture, 
its Asiatic cast of countenance dates back to 
the Golden Forde. Led by descendants of 
Genghis Khan, these Tatars swept cress 
Europe to Hiumeary. They retreated to pitch 
their magniicent cump across the Velga from 
the site of Stalingrad and were crushed, after 
a centucy and a balf of nomadic warfare, by 
Timur the Lame, 

Hich aboye the litth Kazanka River is a 
Tatar tower which bears the name of a legen- 
dary Princess Sviryvumbeka, who threw herself 
from the 250-foot height when, after a long 
siege, Ivan the Terrible took. Kazan in 1532. 

Below Kazan the clear waters of the Kama, 
sweeping in from the Urals to mixowith the 
muddy Volea, brouht passengers to the rail. 
From here on the Volga’s course if to the 
south, and a high hank, cut by revines down 
which passengers pour to the steamer, Hes to 
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the west. The low east bank is (he western 
edge of steppe lands where Kirghiz and Mon- 
gol roum between the Volga and China’s Vel- 
low River, 

Always ot Volgi River trips I would 
Visit, the crowded quarters below, Men, wo- 
men, ancl children lolled about, resting wher- 
ever they could, drinking boiled milk or kyass: 
from upturned bottles, tearing the crinkly 
skin of freshly baked fish or eating the heavy 
hack Russian bread. 

In the Days of “Wall Newspapers” 

All around were the “wall newspapers” 
which were Jong prominent in Soviet life. 
They were highly colored, and often embel- 
lished with original cartoons. Combination 
poster and gossip sheet, these periodicals: had 
a high ratio of readers per issue, When I 
tried to get one as a souvenir of awaking 
Russia, | was tolel the demand wie so great 
that they were distributed by lottery to hie- 
come decorations of the home. 

Volga steamers burn meset, a by-product 
of oi! refining, and the throb ‘ol huge filling 
pipes to the thrust of the pumps is always 
a a0uree OF wonder as the steamers walt at 
landing stages: These may rise or fall as 
much as $0 feet between high walter and low, 
depending on seasonal swelling. 

The Volga voyage m other dava wos as 
peaceful as it now 74 stark drama, when avery 
available bottom is on war dutv, Passengers 
slept late ane spent Long hours ut table, but 
imone stretch paying attention to the scenery 
was'a “nivet.” Below Stavropal the steamer 
etiters as much of a gorge as the lonescape 
illows and circles the 100-mile Samara: Bend 
to arrive at a spot only 135 miles away, across 
the neck, 

This 8 to become the greatest hydroeloc- 
trie center in Seviet Russia, ani] a wast area 
on the east bank, from Kuibyshey to Stalin- 
grad ultimately is to be brought under irri- 
gation. Since witer diverted ta irrigation will 
not reach the already shrinking Caspian, Rus- 
sian scientists planned to tap i whole suit 
cession of rivers; reaching os:dor as the 
Dinteper. 

By making the Crimea an tsland. and di- 
verting fresh water into the Sea of Azev, this 
might be done without killing the Don-fecl 
fish. As in America, reclamation engineers’ 
have to consider many problems. 

Samara Bend is the key to vast changes 
which will facilitate irrigation and river traffic 
and rob the Arctic of iceberg material in order 
ta give thirsty central Asia a drink, The 
hydroelectric works at both ends of Samara 
Bend are major factors in this vast scheme. 
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Volga Pussengers on the Kari Marx Enter the Casptan through o Man-made Channel 
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Lenin, Standing on a Mechanistic Monument, Symbolizes the Turn toward Machines 
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Mfotor Bus and Drinking Water Speed toward Moscow—with the Water on Top 


—‘Weiiest the skyline are teu contra] bowers ulone-the Mostow-Volru (uno! which Critsed olicve the highway, 
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le oUF Fee, 193 7, the Soviet carrhed out the dreams of Peter the rest to connect Kuss’: chect trafisc artery, 


i. i i 4 F | a 
the Volen, wdih tts heart, the Koromlin at Mescow-. 


Mother Volga Defends Her Own 


Kuilyshev used to be Samara, where city 
folk drank fermented mare's milk in kumiss 
etublishments. firs: whetever indigestion 
was known, Kirghiz still use this combination 
of lactic acid, carbonic acid gas, and alcohol ta 
get drunk, Invalids, using it to soothe, rather 
than inflame their stomachs, drink quarts af 
mare's milk wine in its milder stages. 


End of Caravans’ Trail 


Before Kuibyshev became an auxiliary war 
capital, it was the gateway to the steppe, to 
‘Tashkent. Samarkand, Bukhara, and beyontl 
(pages 800 and BOF), | 

Here catavans of double-humped comels 
dumped their cargoes at the end of the sandy 
trail, Soon after 1 first possed through Sa- 
mara with the Vladiynstok-bound Czecho- 
slovak Jegiuns in 1918, other trainkoads of 
Czechs took over Samara. Meanwhile kuiby- 
shey, who later won Samara from [he Czechs, 
wis inspiring the “creative energy of the prn- 
letariat'’ or “waking the workers” anid the 
transformed city which now bears his name is 
concrete evidence of his success. Kulbyshev, 
like Washington and New Delhi, is “enjoying” 
n war boom. | | 

Qppysite Saratov, whose sale of books is 
extraordinary, is the town of Engels, narned 
aiter Friedrich Engels, who once said, “How 
henutiful the Russian language is: all the 
advantages of German without its terrible 
coarseness” But in Engels, German is spoken 
freely and has been since Catherine the Great 
colonized this region with German settlers 
about 1704, 

Criginally from Bavaria, Alsace-Lorraine, 
and Switzerland, they are now loyal Russians, 
The Volga German Autonomous Republic is 
highly advanced In agriculture, industry, and 
education, Eelow Saratov, some of whose 
midern buildings suggest Dusseldorf, is a 
new bridge across the Volga, one of Russia’s 
laneest and a much-sought prize of war, 

Tsariteyn, whose new name, Stalingrad, 
may live far longer than its old one, owed its 
itnportance to the fact that Volga and Don 
were here close neighbors, with a railway be- 


tween, in World War I it made guns for 
Vickers, Then it turned not to plowshares 


and pruning hooks but to tractors to cultivate 
Russia's famous black earth. 

Now, as Stalingrad—tor Stalin's mame re 
placed that.of the tsurs—it has held the eves 
af the world for weeks of living hell and im- 
mortal ghiry. As Tsaritsyn, it held 100,000 
souls, Later ite factories spread high uni 
low along the Volga front and its populatian 
reached nearly half a omilllan in 20 yeirs. 
What is populition in Stalingrad today, when 


Sil 


death falls from the sky an friend or foe? One 
measures Stalingrad not in Svuls but in soul, 

Down to Stalingrad the Volga is a river, 
even though it (lows below sea level from 
Sanitev on. But from Stalingrad to the 
Caspian the Volga is an ever-changing mosaic 
of lated and water, now lined with tiny canals, 
now spreading wide in one solid expanse of 
wilter or ioe, 

Sturgeon migrate wp to Sarepta, 15 miles 
below Stalingrad, and on their way upstream 
are caught and give up their roe not to their 
own Kind but to dem greats as black eaviar 
(page 802). Twice delayed in Astrakhan, 
when butter and sugar could not be had, [ ate 
choice caviar until 1 no longer have the ap- 

tite to wipe cul a fish colony with one swal- 
ow. The Caspian's fish are estimated to 
equal 400,000 cattle in food value. Hut the 
fish valoe lest through ¢ating caviar has not 
been computed, | 

In the dry plain above Astrakhan, hot in 
summer, cold in winter, live the Kaloks, re- 
lated to the Toerhuts of Dzungaria, far ta the 
east, Their capital, Elista, is in Germun hanes, 

Tending their Bactrian camels and support- 
ing many Buddhist ‘sg they are settled 
remnants of a nomadic Mongol horde which 
went back ta Mongolia to escape the govern- 
ment of (utherine and the conquering plows 
of her German colonists (pages 797 and 803). 

The Kalmyks, who greeted me kindly, 
aided onich to the racial medley. As 1 saw 
them riding their high-reaching camels across 
the floor-level steppe, the Russia of thick 
beards, simllower-secd. diet, and voluminous 
blovses seomed far away indeed. 

Returning to Astrakhan after visits to Buk- 
hara and Merv, the lower Volga seemed a 
mere extension of central Asia, with pagoda- 
like temples. replacing the bulbous church 
domes of the Kussian sceme. 7 

There she flows, Russia's Mississippi, which 
unites the land from snowy pine forest to 
hot salt desert. For centuries she was a 
frontier, and may be again. Mother Volga 
nurtured ber people, helped them eastward 
toward the vast expanse and mineral wealth 
of Siberia, All this summer she has been hard 
at work currying machinery away, bringing 
up ail, or transporting lend-lease materiel 
from the Caspian to the battle front, 

By December the softly flowing river will 
be a path of ice—more highway than betrier. 
But for precious months she has backed up 
her fighters and their fearless women aguinst 
the Nazi foe, a Hie line in wor as in peace, 

From summer ‘heat to winter chill, Little 
Mother Volga has played ber part defending 
her own. 
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A “Tower of Fruits and Wedetubles Aidvertises a Freee Feast in the Solomons 


Belorm the folk of “Furonzim village goto a party, they con examine a dieplay of what thev will be given 
lo val (pare 654 “Joo worry bere about a meng. Tf cha hast’s offering i not inviting, pureis will be few, Steps 


are provided bv which the hich “buffet” may be-scoled, but aieaneely chough these natives of miccior Dougam- 
ville [stand never buve thought of making portable lodders (pope 822). 





A Woman’s Experiences among Stone Age 


Solomon 


Islanders 


Primitive Life Remains Unchanged in Tropical Jungleland Where 


United States Morces Now Are Fighting 


By ELEANOR SCHIRMER OLIVER 


ith Mustrations from Photographs by Douglas b. Oliver 


SHE, rattive steersman of our little launch 
pointed triumphantly at m small hill 
whith broke the monotony of the man- 

arove: cxiist, “That's Kangu,” be tele ts. 

“That's the no-good place” 

Kang is: the natives’ name for Buin on 
Bougainville Island, where fierce sea and air 
battles raged between Allied forces ani 
Japanese invaders in recent months: A few 
miles to the south is Shortland Island, now 
a strongly fortified Jag strongholil, The island 
of Guadalcanal where U.S; Marines wrested 
an @irbase from the Japanese is at the south 
end of the Solomon Archipelago, about 300 
Tales from Bougainville, 


The night had been a terrible one of fog 


and rain. Acseuall blew up, the crew went ta 
sleep, the engine died, and the dinghy broke 
loose, At one time we lost our course an! saw 
land on the wrong side, At another time my 
hushund roused the steersman into semicon- 
solotsnvss just os.we were headed fora ghostly 
curl of waves breaking on the reef. 

Tt had been with real eaverness that we 
watched the coastline for our part, but a feel- 
ing of dismal anticlimax sebered us a5 we 
viewer! this desolate green hill, After travel- 
ine more than 12,000 miles to the Solomon 
Tslancks from the other side of the world, we 
hac expected something more thrilling. 

Disappointment did not lessen ms we ip 
promched the shore, The closer we come, the 
more isolated and unfriendly it seemed, with 
two miserable dwellings settled against the hill 
and a tremendous surf pounding on the beach, 


Cold Welcome to oan Lrinwiting Shore 


It was litthe short of a miracle te me that, 
all our worldly goods—inclicing seven hens 
atv] three ducks—were successfully maneu- 
vered to the beach in a small skit, With an 
uncanny ‘skill, the native crew guided the 
little boat through breakers time after time 
ind settled everything safely on shore. 1 
made sure of the sniety of the food boxes, 
while my husband worried over cameras and 
film. These preaccupations ordained our divi 
sion of labor throughout our stay. 


Bi) 


Even landing on solid ground was an anti- 
climax, for the strip of black volcanic sand 
was alive with mosquiters god midges, and 
where [ had expected to see at least a few 
wild-eved savages looking as if they wished 
head-hunting days were not o thing of the 
past, T saw instead a solitary native, clad in 
a calico and looking like a Melanesian replica 
of Kipling, 

We prevailed upon “Rudyured" to lead us to 
the Government headewarters.. There we were 
met by a native constable who informed us 
that his muster, the officer in charge, was away 
on patrol This news was even more dismal 
than the sunless day ane| the desolate beach. 
Tt meant that we would have to strike off inte 
the interior without foreknowledge of paths 
and travel conditions. 

(ne thing wie certain: we could not move 
a yord off the beach without some means of 
transporting our cargo, and the only possible 
conveyances were the mitives we hat come to 
study. Accordingly, we sent messengers into 
the jungle to procure earriers, and settled 
down to consider our predicament and plan 
GUr Pext move, 

Sixteen months previnush when we were 
married—my hushand, an anthropologist with 
Harvard University, had warned me of just 
sich a predicament... At that time [taal 
laiighed at the idea that field work could be 
anything but a thrilling adventure among pic- 
turesyuée surruundings, | had formed a vivid 
picture of expedition life—of dozens of 
trained! servants waiting on my pleasure, and 
mysell smitrtly attired in tailorecdl whipcord 
and shining leather, competently leading a long 
line of trucks across some exciting lancdecupe. 

Instead, I sat in a miserable little shack, 
clad in sopping wet tradé-store dungarces ancl 
shirt, strugeling to light a primus stuve as my 
hinsstoaetidl and our one servant dragged pack- 
Ing cases in-out of the rain. “Then there was 
the prospect of a vear’s isolation off in some 
primitive village, das awill fram any Euro- 
mean settlement. We should be forced to lead 
completely independent lives, with no trade 
stores; no medical aid, no contact with the 
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L). S&S. Aimmen Set Fire to o Japunese Buse on Taonambogo [sland 


After the tarcher-beseed| gir forers dun) hit aadl ceported last Atm 


cnftinirernit batlerdes were bo rules Gavuto [slam 


outer world save mail carried in now and then 
by a native constable, 

Severtheless, it was thrilling to wurss whal 
lay back of the towenng wall of jungle which 


abutted directly upon the beach. Were must 


itst penetrate that wall and—somehow— 
move ducselyess: and our supplies through 


miles of swamp on to the foothills of the cen- 
tral mviumtiin range in adrder ti reach the 
tribe my husband planned to study, 

Our destinittion was the country inhabited 
hv the Siwal, We hid chosen this tribe [or 
various rensons, One of these had to do with 
their ethnic relations. 

Anthropologists and laymen alike have long 
known of the ar cultures: of strong: 
limbic, brown-skinne!l Polynesians, who in- 
habit small voleante isiands ancl Goral atolls in 
the eastern Paciic, Scientists are also fomil- 
tar «owith) 6the)«beach-dwelling Melanesians 
who—lthotyh darker skinned than their 
olymesian nelghbors—vet hove nouach the 
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the enemy sd pun emplacements an 


ist. airidé the couseway boom the devastated wtronghelil, 
wus ales attacked anil then over by invading Marines supported by Paci 


ert fapees 


game kinds of languates ond means of living 

Polynesians amd Melanesians are linked 
with Mictunesiins from the Afarshall snd 
Cardline Iskands-and with Indunesians: from 
Java, the Philippines, and Borneo in one gre 
language Lanuly 

ATore recently, however, there five corn 
to the attention of anthropologists -great 
hordes of people living far in the interior of 
the larger istands of Melanesia, such as New 
Guinea, New Britain, and Bougainville—peo- 
tle who ore eentilly unlike the lphter- 
skinned const dwellers in physical features, 
luncunge, atc culture. 

These FPapuans—tfor so they are callec— 
probably are the descendants of the oldest 
races tO inhabit this part of the world, Thev 
ire more negraid than the beach dwellers. 
speak more complex languages, and base their 
ceubsistence upon hunting and crude tillage." 
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‘The Solomon Islands, Field of Bitter Bate between Americuns and Japs 
Th this 700-mlle-lote archipelags, witht threntens alr and sea routes between Atstralla and Hawaii, mii 


be decided the fate et the entire Bouthwest Pacific. 
Field. captured by U 


Driven back from the coast by seagoing 


Melanesians, they have taken refuge in dense 


jungles anid within almost inaceessible swamps, 


There they hove lived and clung to their Stone 
Age cultures. | 

One must oot imagine that these Papuans 
ate homogenous. They might have been an 
in the beginning, but centuries of se 
anil isolutian have broken down sinllncitica, 

s) that now no one tribe can understand the 
lasiginee if its neighlairs. 


Bougainville Siwai True Aboriginals 





Bougainville [sland proved to be an ideal 
refuge for these Papuan aboriginals: its 


towering mountuins, thick jungles, and prest- 
ridden swamps discouraged all attempts at 
penetration by the: more civilized salt-water 
people. L wertainly sympathized with salt- 
water natives, for | aldo was discouraged with 
the prospects. 


Near Lungs on Gumlaleame! (upper inset) is Henderson 
& Marines and uied ad ao alr base against Ja apis ‘contenirations at Buin aod Ricta 
on Roweainville, Rekota Huy on Sante aabel, ancl Shortland Islan 


(lower imact|, 


Nevertheless, we hud two things to do be- 
Pek we could return home: we luc to make 
a browd survey of all the eight Papuan tribes. 
collecting physic sone linguistic data, and 
we had to make an intensive study of the cul: 
ture of one of. these tribes, Promoted hiv 
hearsay reports from Colonial officials, we had 
chesen the Siwal tribe. 

“Te will be ideal,” my hosband enthusinsti- 
cally explained toome, “Whe, they've just 
fiven up head-hunting within the last 13 
years!” 

Every one to his own tastes, I suppose, 
but personally I should have preferred one 
of the picturesque litth villages built on a 
lagoon near a European settlement, ancl anil 
as much. 

“Spoiled,” I was scornfully told, “diseust- 
ingly civilized.” 

1 was yearning for some of that “‘disgitst- 
ingly civilized’ life when a great crowd of 
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Native Boys Carry the Author Across a River 


Om the paths throuch the forest her bicgcie served ber well, and there were always willing hands to help, her 


aver bard places Training Siwal youths to do housework wee o more difficult matter [page Bll 


Swart Women and Children Watch Wonderingly as the Author Types Her Notes for 
thas Geographic Article 





A Woman's 


bush notives. swarmed 
down to the bearh a 
day later and heran 
lashing Gur SUID es te 


cHITyinie: poles 


Clarricd by Six Block 


Hirshonen 


some Of the glamour 
relurmed when, an howr 
laler, my chair was 
lashed! to a stout frome 
and | was borne along 
on the shoulders af six 
bkick-aecoanl boshmen, 
[ had only enough time 
to) Jowk around for a 
Inst sight of the sedi be. 
lore my chair-hearers 
swept through 
row opening and inte 
the unele, 

The transformation 
Was AMAZIne: it ws as 
ita curtain har! fallen 
behind ws, completely 
mulfing the sound of 
tie teary surf. We 
Wire enve loped ln fh 
mauve stillness which | 
med t0 wesoctate 
with the jungle, and 
which did not lift wnt 
naniths later whe) we 
returned to the coast. 

The native carrier: 
lapsed into an 
trotting motion, dvd in 
this monotony ot Tain 
and mud wWe traveled 
along the srlent paths 
slopypiiige at might im 
maleshitt palm-leaf shelters, It was not until 
the third dav thot another transformation oc- 
curred. The rain stopped, the skies cleared, 
and we saw for the first time the brilliant 
eu Gt tne piongrhe, 

Streaming through thick foliage, the sun 
warmed hordes of @iant, bright-winged lLwt- 
terilies into easy, graceful fight mmong the 
Howerng bushes and Mashed sparks of color 
on the parrots that screamed in the trees, We 
marveled at the dazeling whiteness of cocka- 
loos ugainst a brilliant skv-bloe background, 
pl soe forgot the dismal, rainy days just 
paisset] through | 

This day of sunshine brought. sto (he Mive 
River, which marked the enstern boundary wl 
Siw. 

I was In mitstream, supported byw carriers, 
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orca Oo) food, the nuthors Sew hotine bev 


even Manno, the conk, could mot moke efficient servitite od then 


Age Solomon Islanders oho 


Sade for Cooking Comes Wrapped in Banana Leuves 


lok confident, tral 
ra.cit A211 | 


and was about to make tote remark about 
“our Rubicon” when I saidenly remembered 
the veast. We had forgotten to brme along 
yeast! [ clutched of the woolly heals of my 
carriers more firmly aml) shouted the tragi 
hews across to my hiisherne, 





Homemaking my Wlatarees Wilde 


His only reply was a laconic “Too bad: 
hut he lived to trevret his indifference. It was 
actually some five months later, after many 
black and «odcden failures, that | learned to 
substitute fermented coconut moll for Veast. 
and tured out what was probably the mvs 
beautiiul loaf of bread ever baked in a fungle 
—it least Ina Bougainville jungle! 

We had derided to settle in the willaze of 
Miitiras, which from our ride iittl map 
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There the natives 
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hort time 


bei alert 
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nsus-colectitgs visits: 
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Seemed) cerrtrabls 
had bull @ new 
cer To Wee on Nis 


it was with evichent prude that 
NUL IMVvited ws to stay there (foras 
thevicht | 


Cur Curr 
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oo ia cli mosited Cs binpacees I LSIGe. 


E ulliow i] tn eg te Ii hr y aa Pai 
Peck ac bon aueh the house with leaves 
ti) chase pway any evil 


purlt, 
Tt was an fury, well-built 
| : 


= Weyl en 


house of three 
rooms enclosed by two verundas, Walls and 
roof were thatched with palm leives: Moors 
were made of split palm logs raised above Loe 
eround by four-looet piles. 1 favored leaving 
the gable eer pen to frume a pleasant forest 
mUTz! but .aitter the first tropical : r had 
soaked all our bedding, I consented to have 
them (dosed over 

We devoted the. first 
citing. chorméesti: 
actiul way to establish our id 
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cole sympatiie with the 
PUEL ives. retin Coe] AE Siu A i tin it Whites 
had seen before ment officers, mis- 
domries, gol an occasional labor recrmbet 
but how puszlineg it must haye been for them 
fo see the two of we settling thet 
rritelst Ler appiren! and soiling alt 
them br beet ie eT | 
municze ert 

(ine native whi hail now lie lire ial 
nidgin English apued that we bad “probably 
net had food in. our homelands 
i Niheriies.! he aaled ‘why would 
buying hood Irom: Ws: 

Our howse was built on a hilltop, and, look- 
Ing down over the village, we could see curls 
i oars, Wi cele] 


fhies and the shrill 


the villagers, Ohne 
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of smoke rising from the 
even hear the cries of | 
chutter of women, 

We were sorely tempted to visit the 
and learn something about the lite there. Aly 
husband, particularly, chafed at ihe delay 
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Huby Is Bauthed with Gold Water Poured from a Tollowed Coconut 


gfe tiles they gir tim 
child plovonyg with rt and 


Children recurs 


cused by the necessity for caution, but since 
our hosts were still suspicious, we had to move 
showy, 

Despite aur impatience, the delay proved Lo 
our mivantage, Ji gave my husband an op- 
portunity to surrund himself with useful in- 
formants and begin work’ on the PUieee 
and it-tave mea chance to pot our household 
inte Tuning order, 








Training Jungle Boys for Housework 


We added ten local vouths te our “stall,” 
ail with their coming the domestic problents 
Heute Mianmen, the one triine) servani we 
had brought along (be might well be the 
hero of this account if it were a novell) had 
already proved his vulue even to making a pie 
with futed edges, It was he who supervised 
(he first stages of training, He soaped and 
scrubbed the novices amd cut off most of their 
hair; their screams merely bed him on, 

They were tien resented with calico inim- 
cloths and told to begin work, Names and 


Mminntls 
hiwine i alr th. her felobbrs. 


The mother wuts wm the whole dav cuckine ihe 


wees Of utensils hud te be taught them: con- 
atant care was needed to keep them from blow- 
ing crumbs off the table, and from weing their 
loincloths for dish towels (page S14). 

First we needled some one tu do the laun- 
dry, and I set one boy to work at that. He 
proved o folure. Theugh he would start out 
for the river with plenty of soxp and a bucket 
fer bolling clothes, on hour or two later I 
shove fied him sitting at his ease, looking on 
while smaller and dirtier urchins played with 
clothes and siap in the water and gleefully 
watched the suds thot down the stream, 

Manao presided! in the cook house and shot 
pigeons and wild ducks to supplement our 
tinned meats (pare $29). Once when we 
were short of butter he pari my | TTL The 
come fat white saga grubs (a delicacy THE 
natives) to he Yor greasing pans. | 
discouraged this economy immediately. 

In iw weeks our menace settled inte some 
setohlance of order and comfort. Though our 
hens and ducks were shamefully unproductrve, 
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Death of the Headman 
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tog hut sat near the door and swayed in 
time to the wailing, In a clewred space out 
ide the house stead the funeral pyre, reveal 


ing oa cavity sulicienthy large to bold a& mans 
[nee hs, 

When at lost the morning star appeared 
the corpse was brought trom the hut, string: 
Wheel | woune) around meck, 
wrists, and ankles, and the whole body wis 
rubbed with coconut oil, Tt was then wrapped 
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‘mil increased wailing and shouting the 
fire was lighted with torches, and the men and 
women began a slow procession Ing kind of 
dance around the burning miss. Alainv mt 
the women prostratled themdelves on Ue 
ground and rubbed their already white-painted 
faces With earth and ashes, while a few of the 
oder people stem! pside ond watched the 
chotrebs if ao ke ani sRrks fir 2a Sit iil 


infant ao chal the evil epirt 
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shell renrghest youn ber Ace On the felt a Ew 
will mot netics the child, who at the towe & co: 
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the deceased's spirit witted to the 
pero bor 

Miter the fire had burned to the grown, 
the mourners retired to their fetes so that 
there was comparative quiet in the willage, 
but at sunrise the widow, her face still smeared 
with white clay, gathered the remains of the 
bone anid ashes and tuok them for borial to 


fore! ground tn & deep. gully. 
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Invited to Wisit a Rival Willage 


Prom that time on the attitude af the Mata- 
rast Willagers changed toward ws and for two 
month: we endured their conspiracy of .si- 
lence. Av husband made excursions to other 
Villages antl mapped the ommtryside, while 
T made a collection of edible plants. But 
most of the days dragged by under thi en- 
forced) silence ancl we were thoroughly: dis- 
couraged, Thiwwh we never knew just how 
much of the headman’s death was 
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To the Women Falls the Task af Gardening 


nal ptepeareed 


T lia hikeet iti! Lee cleureil 


(name Ba1 
knew thot we must leave Moataras 
fowe wished to canine our Work. 

Suddenty our luck changed. A. deputation 
of natives from the bill village of Turntngom 
broweht us an invitation to live pong them. 
Whe start 
Mataras 


tri us. We 


Chis was too pool to be trie! 
the hill villages befriend us when 
folk hacl been so mhospitable 

We suspected an wlterior AN, 
rightly enough, there was dine. Turungom 
[Mat Ths Were traditionally hastile toivwerrl Ala- 
i teud had been going on for petera- 


moive, i 


Lirias 
Hons. 

eo” the Turuntom folk hod reasoned, 
"anvone disliked by the Mataras ‘pang’ mus 
be all right!’ 

Our “Turungom hists even went so far as 
to build a house for us, nol in a public plice 
on the outskirts of the community, but in the 
village tiself, Over we moved, hens 
and all. 

The “house was an open lenn-to: affair, 
built directly on the ground so thi the traine 


clucks, 
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i | lu 
ie Erno wei) ten: the 


With piesty af verctalles 


lenge, bit. Ehe shied 


wiadig ble | hii 


Wile plants the tare 
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washed! thirtuyh it, andl pies found thelr way 
inside despite any barner we maght put up 
We were assured. however. that we wild te 
be bothered with rats; “the won| 
Kee ther awry | 

[n this miserable litthe 
ridden, damp, ied ditty, we enjoyed our stay 
more than any other time on the land, There 
WAS TO privacy, but we were given the 
nitality of every house m the village. There 
wie no comort, but weowere in the best pos 
sible situation for observing native life. 

The weeks jn Alataras hac nol been ene 
tirely weeless, since we haw! weed the opper- 
tunity to lew something of the language. 
in alphabet bad to be formulated, myths re- 
duced to writing, and rules of granumar dis- 
Covered 

Il was mo ens even for a trained 
anthropalorist, and only after 10 menths dul 
my husband become fivent in the lanrunge. 
Even then he did not speak with grammatical 
precision, distinguishing among the S0 classes 
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Carrying (Coconuts for Pigs SrA Et thas “Ploy Like” Their Fathers 
Wy lies lngee ebtect such \ ceremonin’ drum js to be moved; it is placed on o ecoffoldhke device with 
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af nouns or using all of the 11 tenses. At am 
Wwe crnoverl Lunincn THe re 
to bein a serious study of primitive ile 
Like anv other humiin being, o Siwai native 
ws toa number of mstitutions, moc, fost 
like his cousin In Ament, (China LiTicil, 
the impartant institution in his de is fits 
fanmily, Oo riposey of mother, father, sed their 
These family members work 
vether in a garden, eal together around a 
single pot, and sleep together in a single house. 
Seer [omiles united fans, 
whose numbers revere the «ame ancestor frie 
abwinin from eating the same totem, 
bership in the clan is hased on mother right, 
hot there the wonn's influence ends, 
Alen hive their ch ese 
atrictly Didden to femiles, and women 
re not allowed to go far from theif village 
of garden or to wilk along the main paths. 
lorlunale thitt my husband could re- 
main with the men and | with the women: 
sinicle field worker would have recelved a very 
one-<ided picture of the culture 
Phe most of their days making 


Moller 
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Eros inde revulur pours of the kindle before the woes 
eplagertild chal Laited Siuts WATE ore few tinhtine 
rt of Bourmmville ta Sepilemier, 1o4z. 


these superior creatures that their womentfolk 
were obliverd to walk Sire 4 afds behind them! 
lt took considerable rationalizing. on my part 
about “While m Rome _ belore I l 
iy. the husbands prestige, 


etl ne ree 


tie 10Of Tt 


Fverwday Life tm a Sivwat Waillade 


The day of the Siwai begins when the sun 
tops the jungle trees away the 
heavy night mist from the village. Men are 
huddled in a patch of sunlight to-warm therm- 
and children likewise try to warm their 
shivering little bodies. Most of the women 
oremare to leave for the gardens, while others 
Lo thei ing and to watchine 


om | 
Children. 


Litas 


ciriel 
a 
ea LS pa 


sei tie cievw WEAVINE 
over thet 
With the housekeepers | made my frst con- 
tact by teaching them knitting, To 
kit wand perl” was i certain Amius- 
ing-and almost ridiculous 
The children were come 
house, where | always had drawing materials 
lor them. They were a pleasant Lita 
eTOUD. ONGriy every morning by the time we 
were ot breakfast, they were already blmking 
“ul from ovr veranda railing, where thev 
were sunning. themeeclyes like eral 
Loortrmy, Alassita Ltwirekray, 
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K. W. Bilston Kept Law on Bougainville with Mis Nutive Police 


Once of teice a vear thie potrol afticer of thr New 
tense. collecting taxes, ani] settfing ciepulie. Ali 
Gh 2h) Sea ae. 


Sissi” (inet! day, master, and bood day, muss) 
were their regular greetings, 

Many of the women leit their houses fot 
the gardens about this time with their burden 
of babies and baskets strapped to their traces. 
Sometimes | would herve with them, my bur- 
den being notebook and pencil and @ large 
umbrella. The wearer soon became weed to 
my pencil unl notebook, calling them my 
“work,” pot knowing that they themselves 
were the subjects! 

The Siwal woman's life is as narrow as the 


little paths she walks to and from her garden. 
She i the real worker af the community, 


for Tt is she who is responsible for providing 
a pool pgurden and plenty of food, besides 
doing the cooking and taking core of the chil- 
dren. 

[if a man is asked whether he has a fod 
wile, he will say she “makes a good garden.” 
That is the highest pratse, Por this reason 
most of the gardens are beautifully kept and 
well weeded antl the rows of taro plants are 
neat and straight (pame S28), Except for a 
brief fest ancl a drink from a coconut, the 
women are bent double all dav long in thei 
Fardens, and at the end of the dav they leave 
with a huge Inad of firework!) pnd food, on 








‘icourke” took the plpee of the 


iskini! iakine 
ridme ond fead-hontime 


Guinea PMatrict Services went over thi 


top of which ifthe baby swaying precariousty 
ta the rhythm af the mother's walk 

Mennwhile the day m the village is com- 
porutively lazy. The children require little 
cure unless they are tiny infants, and then 
the mother pots in the whole dav suckling the 
child, plaving: with it, and showing it off to 
her neighbors, 


Motherhood a Great Source of Pride 


The Siwai mother tukes great pride in her 
offspring and shows much affection for them 
Many an old woman will point to a sturdy 
youre man ond teat her breast, saving, “He 
is my child: [ suckled him.” 

Other secupations of those who remain in 
the village are shelling ond smoking nuts, 
weaving baskets, ami making rope. Some 
davs the wonen take circular nets to the river 
to catch eels. while the children find shrimp 
wider the stones in the shallows of the stream, 

Toward evening the whole village is re 
united. The children run to greet their fathers 
returning from a day's visit in another village, 
and to meet thelr mothers coming in from. the 
cardens laden with food for them. The older 
cirls are sent to the river to fill coconut shells 
with water, the louse fires are started, and 





Ium Dinner Course, a Pie Goes to «2 Feast in State 


, palm-leof tent is placed ower ft to keep off te sun, Among Hougsinville folk men cain prestice ly 


stmcing zilte of food for gathenmes of thelr nelehbors- (pate 646). 


ee ee oe 


a 





Before Marriage the Prospective Hride Gets 2 Ceremonial Bath 


Sie is detke) wih ehell ornaments and token to the midi of the river, where her relatives and friends 


aah wiler cver her to chase away evil spirits (fame 400). 
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To Lighten the Drum a Magician Sits on Top of Lt! 


The Siwai beliewe that he can keep off evi) spiril 
wd st Matures swept throuh th 


ill willige fife, sorcerepa lay o promtient part, 


heey ie 
houde with 


weld make the lial extremes 
Liliviers 


wir En bat 


leaves to rid tt of bod intliences belore the tenants were pemnitled to enier (pame B20), 


Ax anie mum was chewing his pertion, he 
reflected that without the “‘rocn-peussem’ 
there would be no light to ard in neht hunt- 
ing. He therefore spit forth a mouthful mtu 
the heavens, That hall-chewed morsel may 
still be seen there as the greatly diminished 
ew WA 

Even this harsh treatment did oot render 
the Michi ripe eherit : eure Pier Whenever il 
appears men mist beat their woot gongs 
to defend themselves against the. revenpetul 
mwa, 


Earthquakes Keep the Island Rocking 


Rarthquakes were a new experience to us, 
thoweh they became so frequent during our 
stay an the ishind that we learned to accept 
then as we might accept rough weather at 
aca. We learned to lay bottles fat mstesd of 
setting them up und periodically we renewe! 
the lashings on the framework of the house 

Sametimes, however, these earthcunkes 
were a teal menace: I have seen the ground 
rige in loree waves so that we were thrown 
on our feet and our house shaken so that it 
tipped to an acute angle, Natives were often 
ileal by Lanitslides as they worked an their 
hillside gardens. 


Once when we had been atanding for some 
lime at the tap of on S00-foot precipice, we 
heard the roar af an earthquake in the «is- 
tance, We senttled back from the edge. 
From safer ground we saw the ledge where we 
wt been standing shite into the abyss! 

Our trembling uide's opinion was, “My 
word, grownd he pot fewer!” 

Among all peoples throughout the world, 
the critical periods in life, such as birth, 
wWoleecence, ind marringe give rise to beliets 
anid! ritunls. to Siwal these crises are {raught 
with great danger to the individual: unfriendly 
spits are most active then, and protective 
rites have io be performed, 

(i all these crises birth is the most dan- 
geroue, ‘The newborn infant @ weak and 
helpless against all the powers of darkness: 
consequently, it must be protected with all 
the care which its relatives can give. For a 
month after birth it is kept hidden away in- 
side the howe. No one whispers its mum, 
for if some demon knew the fame be could 
use i lo destroy the infant. 

The period of sechusion is brought to-a-close 
by the performance of a ceremony similar to 
our chostening service. Relatives collect 
large quantities of Tood and Valuables and re- 
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The Largest Drum tn the Drurn Howse Hae «a Guord of Honor 


I == i . ] 1 J "i 1 i ; 1 
Dpoperignnt ifaleed) i=] the Weraltl Tite), whe hail thie huee lie bolle! out and qirpte) to the will 
f at wi Peery i) . | c ry 
Phe Siw poblicitv-arewer does not “hoot his own born” + be “beats he drum” or hast besten for hire (np, £40) 


Inin the services of a magician. (Crowds af she poes shout. It tt not unusual to see a 
relives gather bo witness the event, chiki clinging to its mothers back while the 
1 mat es placed belore the dwelling aodion | latter weeds the garden or hathes in the river, 
it ore spread samples of all the good things In many primitive communithes, voung 
in hie: toro, betel<nut, shell money, and = children leave the family circle early in life 
Lacey, in) Tham about with gangs of plavtellows 
Amid the obs! ond abs! of dehghted rela- Sot so if Siwal, Littl bove ond girls tag 
lives the child is cartier! outside the beuse, along with their parents until they are twelve 
richly decorated with necklaces and brace- or thirteen, No imitiation rites are performed 
leis, ond freshht anointed with off. The to mark a child's debut into maturity, The 
mother hols it while the magicion rubs it pores is ob produal one which culminates at 
with unruents ound repeats phrases designed the marriage ceremony itself, 
to make it healthy and strong (page 823) 
The infant m then made to drag ite feel 
fcress the mat on which all the food things What a world of difference there is between 
howe been spread. By thie notion it isassureéd = our own romantic conception of marriage and 
tree sopply of food and wealth, the practical affair of the Siwai! That dies 
mid mean that love affairs never take place. 
(in the contrary, most young people have five 
For a while ips treated) with ienestial inm- or six before they finally settle down with a 
duleence by all its-parenit Note that all’-a thife and bem the sernns business Of rae- 
Ssiwit chile] fas just as many pmirents as its ing a fiamily, 
mother and father have sisters and brothers! A pretty girl and nn hancsome miti—those 
Nothing i tore @oml for the oew orrival. are fine luxores, ideal for love pafinirs. Hut 
There is a set meaitime: let the infant try a pretty wife is a constant source of trouble: 
and it i¢ fed. Rarely does a mother leave much better to have a plain, hard-working 
hier inant tor more than a moment, id soon mate who will bear miny children aod work 
after birth the child learnt to balance ttself faithfully in the paren 
on the mothers back, where it remains when One dan alwavs Ait, bot o fool garden 
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A” Sivo Baby Plas Many Parente 
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often is the deciding point between starva- 
tion and plenty. For this reitsin a Siwal 
father likes to choose «a mete for his son 
rather than leave such an important decision 
to the romantic inclinations of the south, 

Sometimes the father will go to a good 
friend and tell him, “I want your daughter 
for my spn’ 


The age of the girl is unimportant; if 


she is an infant, so much the better, That 
means -she can be trained according to the 
tastes of her future parents-in-law, An ex- 
change of valuables takes place at the time 
of this initial betrothal. 

After the girl reaches the age of nine or ten, 
che lives with her fiance's family. There she 
receives rigorous training irom her rmuother-in- 
law, leurs what to expect from her future 
hushand, how to provide him with garden food 
and prepare his meals. 

Later on a marringe ceremony is performed 
and more food and valuables are exchanged 
between the families of the young couple. 
Man and maid are rubbed with unguents, 
adorned with charms, and ritudlly united by 
repetition af magical words. Then the token 
of union is sigzmalized—not by any such rite 
as the giving of rings, but hy a communal 
meal, 

It is significant that focdl should be re- 
garded as the svmbel that binds one human 
being to another, 


Keeping Wp with the Joneses Costly 


‘There is the same scrambling after wealth 
and prestige in Stone Age Siwai as there is 
here in the United States, On Houguinville 
Istand, however, a man is great not because 
his futher was great or becnuse of intellectual 
wltainments: these things sre incidental, 
The great man is the “sell-miade” man, the 
man who works hardest, accumulates large 
stores of food, and gives it away te frienls 
and relatives. “Why, of course, that man is 
a chief: he gives lots of feasts!" 

Social climbing, then, follows a set proce- 
dure. “The man whi can give a more sumptu- 
ous teast than his rivals reaches the top rung. 
‘Lender, “Feast-giver,"—these words are 
synonymous. 

An ambitious young mun begins by killing 
iwo or three pigs and inviting his friends andl 
relatives to participate in a small feast. “Then 
he singles out a social rival and attempts to 
embarrass-him by giving him more than that 
person can reciprocate. In. the words of the 
natives, “he attempts to kill his rival with 
generosity,” Physical death does not over- 


The National Geographic Magazine 


tike the unfortunate rival, but the humiliation 


‘and social oblivion which he experiences after 


defeat in a feast competition are almwat as 
stultif ving ws death, 

Sametime a competition between two s- 
cial-climbers will go on for years until one of 
them is defeated and put to shame. After 
all the smaller fry have been eliminated from 
competition—in the semi-finals, so to speak 
the feasts become highly ritualized. They be- 
come matters of concern for the whole tribe: 
each community is anxious for ite own leader 
to win out, and every one knows the score. 





Drums Summon Feast Guests 

Qne climber” will draw upon the resources 
of all his peuple, accumulating dozens of pigs 
and masses of shell money to give his rival. 
Then, on the night before the feast, his fol- 
lowers will, beat ont drum messages, pub- 
licizing the renown of their leader ancl sig- 
naling the value of ‘each pig collected. 

On the day of the feast, the rival and) his 
friends will storm the host's village like an 
attacking war party, They threaten their host 
with spears, and belittle the host's gifts in 
carefully prepared speeches and songs. All 
this is accompanied by the music of hundreds 
of panpipes: (page 827). 

The Siwai are honest in their ostentation. 
To then social-climbing is a serious mutter. 
They believe that nothing is gained by ap 
pearing modest ani) acting subthy, 

Finally, when the climber has proved his 
ability to give things away beyond the power 
of all other men to repay, he is-assured the 
honor.or envy—which ts as good as honor— 
of all hes tribedmen, and he can cherish the 
knowledge that he will occupy a favored 
position in the aiterworldd, 


War Unthkely to (Change Siwal 


What will the war mean to these people? 

Becuuse they are essentially a peace-loving 
tribe, their greatest battles seldom tesulted in 
more than half a dozen casualties, and their 
practice of bead-hunting was quickly and 
easily Stamped out by missionaries and civil 
authorities. 

Of the Japanese they hove a kew opinion, 
but it is unlikely that the fighting will pene- 
trate the swamps which ting the coast and 
sepimite it from the interior, In a way It 

is too bad: for there & much that the Jap- 
arese might learn from the Siwai. The latter 
have the same preoccupation with gaining anil 
saving “face,” but it finds expression in a 
harmless and even genial form, 
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FHERE was a pioneer Christmas in Amer- 
ttle bane) of Pilerims 





ia — When a lonely 
knew fear and ecole and hunger, 

There was a Revoluti inary Christnias — 
when a mation strumeling tu be bom almwst 
perished at Valley Forge. 

There were Chiistniises in bitter yours 
ef cil strife and bloodshed—when brother 
lought brother, fend took lip) arms aguinst 
freenul, 

There 02 o Christus wlien thie iruit- 
Crile al ilig iret Worl W ar looked hiinrt. 
breukinvly iaosure, 

DT leeve bier i, Feo, shell PaaS ih ay! 

America will live to know a day when 
boys aud girls can love and marry and net 
be tor apart... whem mothers can tuck 
their chi 





dren wie beel without on onxiceus 
look tu the sky... when America will be 


nat ony thie faurual We bute kori Te atic lewe al 





but adancd of cecher prouise than tman tik 
clay has even clreameci, 


You can’t make this a normal Christoias. 
Families are scattered, many gifts hard to 
ret. You may howe to bunt a little barcder, 
lor matanec, ta find the Pamilton Watel 
yuu Wi Trt Lo ir 6 thie ont wu like bicat. 

But when you do find it, it's doubly pre- 
cious now. Like the love you give with ut, 
scone a the things that endure, Like that 
lave, tow, at looks to the fature—Ameriwu's 
future—when Hamilton Watchesamay again 


mark every shining golden hour of peace! 
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How to turn a hull into a horne}’s nest 
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SHE EFFICIENCY of an aircraft car- 
ses depends Lp ri pow Cf—$f2in 
Power fe} propel it, electric Per 
te operate [t. 

Powertog these sea-going airfields 
is ao tv pica ly Wr od meow se kind ol 
wartime job. Iris a job that calls for 
the thousand and one different skills 
in things clectrical that are second 
nature to Westinghouse. 

Here is just a-amall part of the 
equipment sie Westinghouse lia 
des dened and butte eapecially ic 
make American carriers outstand- 
Ing engines of destruction: 

* Steam turbines, compactin sine, 
yet 30 powerful they drive our 
new cartiers fasifer than any 
enemy carrier afloat, 











* Elevators big enough to hold a 
homber, fant Eri rhy bic deliver 
a plane to the dec Le with mini- 
mum delay. 

* Generators on each ship capa- 
ble of Beene enough elec- 
ric power to bent a city tie sine 
of Searle. 

* Intricate radio equipment spe- 
cially designed to stand up under i. 
the shock of batrle, 

Westinghouse” ‘koow how $a beg 
upplier d— not only fy Sircrait Carri- 
ers—hur ta nearly every type of ship 
in our Navy, 

In this, asin all phases of Westing- 
house wartime activity, the long- 
rane work of our Research and En- 
ginecring Laboratories has played 
B sigmiicant part. Discoveries in 
Tr fields are now bearing fruit 
in thie production of heer ariel more 
powerful Weapons of war. 

Many of these discoveries, we 
believe, will someday help to make 
a better peacetime world, 

Westinghouse Electric & Manu- 
facturing (o., Pittsburgh, Pu. Plants 
in 25 cities; ofices everywhere. 
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Westinghouse 


making Electricity work for Victory 
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Keep your smile bright... but 


_& DONT WASTE 


Beeson! 








Af overwhelming number of bove in uniform have male 
Pepsodent their first choice... they are taking nearly 
one-fourth of all the Pepa dent we make. 


Civilian demand, too, is the greatest ever. 
But, wartime restrictions keep us from making more, 


And so... weurge you: Don't hoard Pepsodencr. Useat sparingly, 


lf you help save enough for others... chere will be enough for you. 
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H nerded fo make your 
tecth bright, your amil 
tparkle, becanie Pepa 
dents exclusive forrrints 
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cre fnhiese gal mode ffi 
cient knowl to denial 
Kitnce: 30,.,keep your 
fetth braght... but dont 









DON'T FUB—L 
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says grandpappy engine 2414 
to a 1942 Santa Fe Freight Diesel 


c 


“Back in $8, inthe Spanish-Americen War, 
reminisces Lith Old-Timer 2414, “20, cars 
wasan average-length freight train. By World 
Wurl, we'd upped our Santa Fe freighrs to on 
average 35.9 cars. Not bod nillroadin’, that.’ 

“Wot bad is right,” answers the big ocw 
freighe Lhesel, “but met pow enc h for 
orld War WW. Now we've stretched ‘em out 
dnother 4153, to $0.9 cars, and those cars are 
higver, loaded heavier, und rolling farther 
and faster.” 

“Good work, soo,” says Old-Timer. “Yours 
isthe BiG war job. Keep “em rollin’—orelse” 


KEEP "EM ROLLIN'—OR ELSE 
* No nation thar does not possess elbcient 






SERVING THE SOUTHWEST 
FOR 70 TEARS 


fewer focwnetires, the Santa Fe mon ed 949 





ns Wonsportition can hope to win a mod- 
em war. In America that mass trunsportiiipon 
job is squarely up to her railroads, If they fal, 
wee soe 

Neither bate gallantry nor industrial wiz 
ardary blone will turn the tide. To inmet thig 
tremendows responsibility, we ask for every 
poxrrtte rontideration @a the allocate of orale. 
rivts for etiatiy exteutial repurni, mamlesance 
al wei cowpea. 

DAILY THE LOAD INCREASES 

To date, the railroads have met 1005 the 
Hucmering demunds born of this Eliot Walt. 
Viany have helped make that record possible 
—the War Department, the Otice of Detense 
Trnsportation, civiliin shippers ancl trav. 


#lers eve yw here, 


In the first six months of 1942, with 25% 
ct 
more freight ton-miles and 27%) 
are military and CiVviliin pulssen- 
ger miles than in the first sax 
months of [918,10 World War L 

Daily the load mereases, No 
min knows what the peak will 
he, We we know there is a limit 
ta the performance that cun 
he squeezed Out of existing 
C0 Poet, 


SANTA FE 
SYSTEM LINES 





Bay UL. &. War Boode—Thoy Identity Yoo" 


General Electric Electronic tubes are linking the 





world's skies to the earth! 
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A BOY ON 


He weed te wave at me from that hill . ine Liesl 
just bey jitiil it.. He iriew the exo frmc Lcd ba bry 


owe OO De wave.to him from the coh. 


And on my time off, [ul go to the hill with hin, 
and we'll mt together. my sonar 7, and wait for 
Lie traina fo come along, We'd hear their whisth 
calling acrose the divtamce ... then gee the long 
Plame of smoke come into view, recto like the wind 
ee. nd ap they thundered by, we'd both wave tn 
the chnginect, 

Maybe there's something tn berolity—he scemer 
to have the tailroad in his block), When he finishes! 
ecooal ... well, T rolled into the yarde one day, acu 
there he wae—no longer my little boy, bula mi, 
A ratiroad tan | 

Bi: tnight pomeday have taken over my ren. But, 
last Deecmber 7, he was twrnly-one . 


[ don't know where he is mow. He got him teo 
weeks leave before he Ieft. But whenever [ poss 
that toll, l serm to see hin, as he sed to te, before 


Published as a tribute to the railroad workers of America 
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A HILL-TOP 


he Becottie @ mm ancl head te shoulder the respon. 
ality of bene ib mar 

l know he wante ta come back to the railrdnl ini 
afd T's going. to dee thet he does cope back’ Those 
Jape ond Nazi whostartert all this—when they creep 
Wp ct but ome all hie fellowes is aeris—evern thes 
come With @ thousand tangles aed mobile puns ane all 
the aive-bomberg Eney can fine in hell—he aed fits 
budtbes will meet them with filty thowsand tanks and 
A hundred thousand ploncs ond two hundred thow- 
earl guns. My job, now, i to get that equipment to 
the shina that'll take it te him and te all the other 
ATTA hone hike biny, mo matter wher re he " ate. 

Amal it can rats. and sure ond sleet ond 4 ran 
Blow, and nothing will atop me. I'l fet the atufr 
throw h to him. | am Retting it through tor Kirn, 
You only have to feat in the night andl listen ta 
the rumble of the trains—the traine cverywhere— 
It" thew ach, 
dnd at’) my country, whose lives are at stake, and 
D coat fal ancl IT wen", 


to know that ['m spraking the truth 





TT turtles across the Atlantic between 

dawn and dinner-time....a gant cargo 
carrying fiving boat witha fremht-car blood 
of what it takes to smash an enemy. 

This, Mr. Hithr—is a picture of a refrig- 
erator aod on automolile: gone boner, 

Sot by ones or twoa—bat tn ffeety—these 
Vought-Sikorskys will soot be sailing irom 
Nash-Kelvinator assembly lines—to tly the 
fivht wd mieht of the U.S. Naw. 

Aml when they etreteh their wings around 
this werld, there will be proud new Sawy 
(lorsairs (0 protert them—new belting 
shins that can Ty the wings off amy Anis 
‘plane now Known! 

The Corsair, ton, carries the colors of 
Nash-Kelvinator, Its powerful 2,000) bop, 


4 REFR/GERATOR AND AN AGTOMOBILE 
GOTO WARS 





super-charged hieh-altiiude oneine 1 4a 
epee tity Asi eTt for men who have 
already huilt themeands of prey ethers for the 
Axis-blasting fiers of the United Nations, 


This is just a sample, Mr. Dither, of our 
1055 oovdels, Just a picture of what one 
compuny is doing —inmestinw asl Dera t anne 
aoproluetion schedule four times reater 
than our best peace-tune year, And all 
America's in the fight—buoving War Bones, 
getting in the scrap metal —in this war town! 


So your happy dreams are about over, 
Adolf—a Navi nightmare 1s turning tror. 
The wings of vengeance are coming—tfrom 
the weet! 
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The log af lifeboat Sa, 2 


we kept by Captain (. Side, — = 


of the mateenw freighter & s MANENE, 


December 18, 1340. Sebi ey, (met 
Wiel (enteal Time) 
peioed by Japanese eobmerioe, 
without warming... chip begun 
to sink rapidly. Toprraiet crusts 
ciwh oAtrving away 
{ern no Poewibility gerading 
tS Abandoning ~ Shiip, 
SLANTING garik Ley the star. Pau put 
lifebout's bow inte the en all 
cited, Haoagthy sien shipping 
Water , oon 2) the cere c 


tinwiciiel 4 


sfuige hinr= 
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Lited = 


i it ‘Thin aay, nothetere [ob TE se 
poling tn drink. Saw a plane on 
putresl abate dent op patel 
flores . Tet Bane, 


December 18. Seo rough und high 
p> tt ore al] miht, all day 
hoding all the time. Another plose 


ete cp Hares , Weed. 


. for euch mon, | bord 
rt cup of water. 


ma hy » wi 


litermif . .. 


Deremher i. Ladt might t} i worst, 
Ten Bt tar te hours rontiniu= 
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time-wasting methods 


oe a s 


To Win this war we've got to tighten up— advantages of Dictaphone dictstion? Today, when 
toughen up. Weve got to do in one hour the work minuien are precious and fateful, victory demands 
of three. Old habits of slocleness and self-indul- the nelfdiscipline that will expend no oseless-ef- 
gence must go—in the office as in the shop, We fort——thaot will seek eanatantly for new short-cut. 
Americans hove developed the muthadasa TE vou will make full use of your Dic- 


taphone, work will flow more ameothly 
throughout your entire organization, 
Chetek your awn methods on the list 


Now let's toe ther! 

Por itutanees: how many of you wsem 
of Diictenhone tictoting machines have 
over realized to the full all the time-saving 





below: 


Dictate whenever you ploase without requiring the presence of 
asecretary Give oral messages to your secretary via Dictaphone 
J Protect yourself against interruptions by leaving your secretary 
free to intercept phone calls and visitors 2 Use your Dictaphone for 
flash ideas Don't interrupt! your associates needlessly—dictate 
memos instead Confirm telephone calls, oral instructions and 
reports by dictating to your Dictaphone on the spot 0 Put confer- 
ence high-lights on record (1 Take your Dictaphone home and on 
trips—it's a “second secretary" always ready to qo wherever and 
whenever you want. 


HELPING TO WIN THE WARIS DICTAPHONE’S NO. 1 JOB TODAY 


Thus the sicll and precision developed in the 
Tmmnuieectore of Dictaphone dictating machines 
Bre now contributing to the greatest task in all 
history, 

Teday, Dictaphone ts also making Eleectricard 
recorcding-reproductng equipment for the UW, &. 
Army, the Navy aral other essential war services. 


"To Dictaphone Corporation las pone tho diffi- , a rv . 
cult task of making the precise and) intricate | D I C T A 1% H '@) N 3 





THAChAnN TEIN required in the LU, S. Are,’ smote ; = 

eee fits Sick ; fis pad Seg Anil ° ACOUSTICORD DICTATING EQUIFMENT | 

i 5a a ha! baa at Pe tit 4 i ELECTRICOED RECORDING EQUIPMENT 
his mpeniai device enables the: guns -to 

Beray ser Ree ed a a ee ae : The word DMCTAPHONE is the Regisered Trae 

get inte action with deadly accuracy and almost of Dictaphone Corporation, Makeraot ticeetey bhechtecs 
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FREE CARTOON SOGK NICTAPHONE CORPORATION 
420 Lesingten Ave., New York, N. WV 
L- Shows useo for the Dicia- Ty Canada—DCictephooe Corporation, Ltd 


‘ ‘. 34 Rechmond Soret, Waat, Torontn, Ontada 
phone Tou probably nevrse a ‘ 
t P ¥ Floss sete mo your free cartoon booklet, 


theught about. Mail the cou- Wine 


Ponandwo'll mail the beok. Aclebrwes 





“Winning the war it averybody s-task today! And te hola © This chives wage Uitrralby “certifies” 
with the winning. many-a porenmal viutor to tis fpretiaest shah dtee Ville od thr Sim eam chen 


Fimate*y ecationiand must remain ‘close to his own home by O.&. gewernenesn! officials for one 
lront for the duration. Il this a your plight, nevermnd! TR 
When the Hifler-Hirotulo holecaus! a a hat-been when a ee eee icy mire rae 
troop trains and air corgom: noed no longer take precedent “Wiereele — perrestnge 
of cirar, warm. ney doy low his: 
you ll find Phaens and the Valley of the Sun, and the slutty, cack velaci-y and selntatl 
ageless. timeleis. glowing desert surrounding then, walling idiral abrinwite. 
to give you the happiest vacation you ve evor dessa 


» Phoenix Asis 


For free, ponent unteted booklet aed tart ror irag, write 
Walley of the Sus Club, 627 (Chamber of Commerce Blég., Phowren 
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EE mum Orangutan Comes from the 

BM leg. words Sede, “mu.” asl ofan, 
“wild.” Beth you and wour children 
will enjoy Vee fonds of fosctestang 
word orice th Wenerce s Ape Lares. 
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Tah lie completeness Tikes if trighy 
the Peamedatiangn Book for Hore Eulura- 
nent! It emo almost unbslioyald: = 
air) @ vent fond of keno: cde cond 
ick! ite ote wolhimne! Ask any sd 
devler ty show you thr MERRIAM- 
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“I've just heard from my draft board” 


“They tell me Im in the Ariiy now. ve passed 
my physical exam and all the reat of it, and 
['m certified te do one of the most important 
joe in the world—helping te ‘vive strengtn to 
America’s -firhting troops, ..." 

The Indy hoe a right to be proud. For to- 
day, ail over the United States, fresh mille ia 
being served in Army camps as o basic part 
of the conditioning dict 

The tich ond regular appesrance of milk 
and milk products on Li. S. Army ness tables 
ia one of the reneona why the bors in the camps 
erow healthier month by month, 

National Detry ic using ite far-flung facil- 
ties for production, processing and distribo- 
tion to speed milk and milk products in great 
volume to Army posts in many arene in 
this country: 

And to the ren In service overseas, National 
Dairy is shipping millions of pounds of on 





oneal new milk prowl... A preserved but 
ter for export thal wilh wet nel! at 110 degrees! 

This versatile food ia only one of many 
products of National Dairy Producta Corpora 
tian, BUTE OF Panis tio n whose Tesearch ts devoted 
to the exeiting task of making milk and ites 
many products over more abundantly available 
to people everywhere. 


Dedicated to the wider we and better wnideratand: 
ing of mu’ as @ homo food... 0s a base for the 
development of new products and materials . . . 
at a source of Aecelth and enduring: progress on 
the farm andin the towns and cities of America. 
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FPCGRAPHIC MAGAZINE'S 


EALIFORNIA 
Del Monte 
Del Mantes 2 Pebbles Bee Ledge, Tor 


mirla-ras ened rieuerte on. the famed Maoniere7 
Ferinestila afe fcc’ fier Lee Laie lie Te 


BPISTRICT OF COLUMBIA 
Washington 


Wardman Fark Hetel Waallingten es Larue. 
LES eles ie Biecoeomiles ire por ee PS cur rays 
OP Mee Pe PTET ee ete 


FLORIDA 
Mount Dora 


Lohesite tem. [Wig i fil ef bylare] Plirela, © 
Hill Cri ie und yule 2Sy bles Ere soerrben, 
Bees ee |e prele jiape Tienes [rrsits | ia Pin. 


Fort Lauderdale 
Wi jerchinion Hades. 


Peat edice, 
regen Pin 


ce, Mile. Fagulall: 
Prembe an Mowe hase peenutti 
Baiecled cleetede, [Ren lt, 


Eu 


AA om 





The Mec Ay liter 


lilomliv: jocatie!, wrerionking lurk, Tha 

Uiran. a Agi dower, oT jo ml iytap 
lies, aie (0 aVerr aor. bttrercthe. 
Verlent supe, ery hees eve Cn -Bkorn 
nici Leis fot Veit eb lg, Se Foie, Ae 
with hath god shower: phe bead fire prceat. 
Slinlern aapentifanicts thpmnhowt: Biperrior 
cwisiiot Latuuet H. Thomeon, Miammngrr, 


Palm Beach 
Maden Beech Ploted. = Fleculieiit eerviee, Alieet cul 
reiki: gE! Roope, atm, Au 
Asi ai Eepigi, Flan J, ds Perel, Mer 


GEORGIA 


‘eel | 


[Er 


Sea laland 


Pine Cita tedt— peed gus Ce beet aed minet In rat 


ate Terrestrriny tbnif ered ell eqs fart usin 
ful. Pea Wee Ce, Gat Lh Ae, Loli 2 
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Sadgure Seach, 


ate Jeallel, witha 
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Edeal gill lar business and prhofmaai cial 
een. New Fenaaljea Deak File bis in deep 
drawer il dagk. Cpdinary bia foldonm damp 
and bhide—noew siple Pendailac fuldeoe 
hang if place, wep fel) alaniod for fall 
‘atiiiey, Fille on dod alj yapend inatandiby 
without fumbling of Logoring! For pee 


OXFORD FILING SUPPLY Cx). 


SECT tia 


GEORGIA (Cont) 
Thomasville 
Three Tapes. ben, The eed etnter resect of bow ale 


Sut. hilend, oo iia Aen; teibe. Patest 
simruferds. Gaplf, bennett, ticing Bins bell 


MARYLAND 
Baltinvcee 
Tit Eater, Death inet iets? eis 
Peep eer fur Piel phe TIM, ene crs Lhe} smc 
tie bel poker) eu, Laesibe feeief, 2) fe op, 


MINNESOTA 
Rechester 


Hotel Arthier. Fireproof, Ef aj double Blick 
hf (line VAgi Sirtheor 1. Elahere Hime Alea = 


i Pele; Death, ia. Hei We a 
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Mew Fork City 


Tie Gitte Madly Agno af re it All 
Hop fees in sie phers, appease reine 
Biri. 16.58 op) Leoulike, FL 21e inhi 

The Cenemoehoere— BE llih et Grete Canttal wt 
Ap Lies ere: ee el eee, ee) ren 
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“Peork 's thas} heaciful hofel. Por treet Pris or 
langer tags. Vineet J. Corte, Monegor 

Park Lane Motel. Park Ave. at ith €enwemont. 
lietinaraiahae!. Ghighe resewe frees dh; aeshle fpaes I; 
eupes free Fle. Aj ienla, (SePESene ee e . 

Tie Faas. A trodttineeadh femoce betel Pacing 
isagtityh Centre! Park. Seigie Ero i: Gone 
tran Fe. Mamry A. Diet. Preetiont 

Hotel! Seqgreer, 02 WO Gib Bh Neer Fi) Awe, 
Hickiress, ah el, et eres, Badia ity, Ghriet, he 
free minemdings. SSnple A: dole Eee aoe § 

The Waldert-Bateria, [are Aee,, Ge te Ph ka, 
AL lear if Toew Vie hastneae, sore! Mife.. . meeonr 
powell fir bale, Aen Por Cote Lin” 


NORTH CAROLINA 
Auheville 


Batiery Park Patel, Special werk!) & anewitily 
rakes, Bee  Ghor Aieh Cleef) Weegee ie cle ee 
Geel uriahiv }aedrpeed, Fbeipieet t Finbibee "rd 


PENNSYLVANIA 
Herhey 
Hotel Hershey. Che of Americs ed Per 
CETL & Chirag U4 ri Wit Br iii s 
prc pli Pel elf oes 
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GEOGRAPHIC WALL MAP SERIES—magnificent 
atlas and gazetteer of world at war! 


Poy CHRISTMAS GIVING of personal oee—timely 


mups mo ten colurs publubed be the Natal (ren- 


trapluc Sogwte! Here ws vour opportunity to complete 
VOU GE. Dhesec maps of the cannnents and Ce HhS, 
Gnd. corresponding Indexes, make up the world’s tua 
up-to-dute athas and gaxzetreer. Maps come on either 
pupor or linen. Indexes ovinlahle for mops murked*, 


Pitti hea = = 


"Asia and Adjacent Areas: 40 4 2645 Taches: un 
folds! oooy om the nian poiheber) with thes peetee cl tte 
SATIONAL GROGnhAPHIC MAGAZINE, A oanplete descrip- 
LE DEDASLES a. aS reat 

The Wodd: 41 x 22 inches; ideal te determine citickls 
the haw cf the lond” wherwer saws: hoppers 
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Sale gd Ad iarens Arens 
The World 

"United Staten 

*Thaater of War in Europe 
fivica, und Weetero Avia 
"The uter ud Wat tt Pacific 
*Factie Opean 

hints Chena 

Todiao Ocomn 
"Earn anil (hi Sunt jiaat 
Central Europe & the Biedith 
Dritiels [ales 

*Hrble Ladvils 

*‘Consds 

*Alncea 

"Mex... Cen, Am... & W, Indies 
Sut Asterics 

*Narth America 


‘Classical Lande of Meiit. 


Alen mopies of BMIAP FILE ime i a silis 


LE Strelass feilitehce ul | payable ta US. fila 
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"United States: 41 oc 2616 taches: echows oslitury divi- 


Ss, elena date, 8.855 plage vier 


"Theater of War in Europe A\iica, and W extern Py siae 


] | z| rf os _ ‘ 
20h) Book iChat: combin pedo three fie 


"Theater of War in the Pacific: 20): = 20! — inches: gives 


Po dor thetonces Teryecth stratici Pacenry 


"Paclic Qeean: 38 = 31 inches: has 72 


barteirs ows reel formiticns. time roe. 


Atlantic Qeean: 25 x 314 inches: mtluides lore part al 

the dour continents bordering the Ariantia 

Indian Crcean: 2244 ithes? includes eastern Africa 

bie A jet Las BLY They insets 

"Eurooe and the Near East: 3! 2 acti FS 2 pores 
p 

s inwines 


"Central Eorope and the Mediterranean: 30)! = x 26 
British les: 20 = 35 decorative deg 
“Bible Lands and the Cradle of Western Civilization: 


1 i] " r 1 "t 1 we 
Yes: modern devclonpments, wince sites 


fnebes: hastiert 


"“Caneda: 40 2 27 inches: main bichwave, railroads. etc. 


‘eAttieas 2. x 40) > monies; 7,262 place names; other data 


“South America: H i vis cies; Sihrws chia! natural 


TESTES, CAM WES, hl 1 ci 


"North America: 2625: _ 35 loches: inclodes oll odjacent 


meas related! te fae! clelerss 


"Classical Lands of the Mediterranean: Sioox 26 inches 


"INDEXES: Awa tliatble i I a1 Lib Waitker) iti pate i a Te 
| unl MM Hotcrtive care 7 «x 1 dncher: ti nian al oMa- 
| ia il lie itt i | Kin I Eile itt reat aii le il Tt ii Oo ij I] 
PLE Re OM OOTT Cepeda 


HANDY MAAP FILE: To preserve 
ind artaniae GEOGNATH mapa 
ont) giape Urecle me hours tike a 
book T 24 x 10 inches: 1) Manila 
pockets in indexed = ortler- accom- 
riceiate Jl) folebes [ML pieur Le 
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cle mit arene ol at MWhriiry 


Fag a oe nile vel in il tf 
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Prices LH Pleage Fetter if CEL Bere prices: in y,. § 
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Obteinable onty from the NATIONAL GEOGRAPHIC SOCIETY, Dept. E-W, Washington, 0. C. 
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What flavor has a vitamin? 





= E DONT KNOW the flaver of a vita... 
art we dle know that faver anc food value 
pencrally go had on hand m cocked foods. 


This means that when food m prepared eo that 
ite favor is retained, the chances afte that most of 
ite vitamins aod minerals heave been retained, as 
well. The most nofrifious food is tinually the most 
dolicagus food... especially as regards vegetables. 

This is cheering. information, Tt 14 also @ clial- 
lenge to every person who cools o meal, either for 
herself on for others Unakillful cooking oan be rn. 
npotiible for flat-tasting, Unappetizing meals... 
oor! for the Joa of valimble tineruls and vitamins. 

Goo! eeoking can make even the most inexpen- 
sive foods into appetizing, nourishing dishes. Var- 
ety may be obtained by combining them with other 
foods, and by using testy sauces—enc garrinliws, 
Moder conk books, magazines and tadia programa 
oer Tiany mip patios. 

Here ate some suggestions for conserving vita 
mins —ood favor!—in the menls You serve you 
family. 


Suggestions for saving vitamins 


Tn cooking: vogetubles, it in bert ta raise the tem- 
perature to the boiling point as rapidly as prosaitele. 
Heat may then: be lowered, 

Stirring air into foods while they are cooking 
causes Vitamin destoction, 

Foods should not be put through » shove while 
still hot. 

When couking, uae as little water as possible. 





& The water used in cooking and from conte vege- 
teblen in veliiable for soup, swuUceR, Erevies. 

& Chopped fruits and yegetables should be pre- 
pared jist beiote setving. 

Start cooking frozen foods while they. ore still 
froson. 

Frozen foola which are to be served taw. should 
ie treed Eediateiy after thaw. 

Additional aypzeestions ated information about the 
nutritive vali of various foods can be found in 
Motropolitan’s free pomphlet 122-N, “Your Foc 
How does it tote for Health?” We will eladly send 
you a copy 


This advertisement m published in the interest ol 
the ational Nutrition Progrum ef the Federal Se- 
curity Administration. 
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The Great Northern Diver 


Hf GRRAT NORTHERN MvVen isa bird about 
ake se ot a poose. Must people know ham 
hay the Pie cl f loc lr pS popularly SU PPL } 
that this name comes fron his preculuice cry which 
echuses over the wooded lukes of the North like 
the laughter of a lunatic in che nighe. 

But, dthoudeh the expression “crazy aa a loon" 
Sa common one, the worl Aen was orginally 
/iom, a corruption of a Scandinavian word timean- 
ing lame, or, ithe loon's cuse. a “lame walker” 

The Joan's fers are ser farther back on is 
body than: those of other birds. The ¥ enible the 
owe), to dive lik ® fi Aashi, Poin i is fiir a8 3d) boc 
under water, and, with his lance, webbed fees, 
he con ourspecd the fish on which be feeds 

Diving is also the foon’s protection avainst 
the foe che wild things bear mos: man. Alchough 
Met dis roe Thane ric loon for food, helene 
oiten try to shoot him because of the large num 
ber ot toh hie desrrays, 

This ts:a task caster tried thon accomplished. 
Fer the loon, hunrers wesist, is soch we remarkable 
diver that he con actually dodge bullers- When 
he seca the flash of a pun, he gives a Hipeot his 
pad lei efecr and i safe beneah the water be- 
bore the shor reaches bili. 

On bind, besevers the loon im ome ofthe met 


awkward) creatures imuginable anid no more. difh- 
colt te shoot tha barivard duck. For. wither 
Trotecr ham, tlie 
Farwtel rca hunt in wich Che Ane. Pesce 5 
air wha leas ber hs insurnce policies lame 


hit marvelous diving abiliry to 


Hoth daidenty tiiid that a form of protection thes 
have learned 2O rely on, is no longer working. 

uit mon m@ more torunate than the loon He 
dew nor hye co pels Ul pari hinjee! glane to- make 
sate that his insurunce doen't lapie and leave 
him wniprdterted against such untopesacn m7 
wipe wo bre, win storms, burglars, or on ¢ pen 

ye tall down che cellar states 

“here 2 capible ii In YUP COMmAeniny to 
jor your memory ald make tute that you dian’ 
lowe the Prtenecticn Gf insurance throueh oversiclit 
or carclessness. This man ww che local Travelers 
dvent of brodocr, 

ie will not only be plad to help you work Gut 
the most chective wl etongimical iaypance pro. 
cam posstblic Poy iy ead Mock. aut lie ue, il i | ma Le 
it dies Bem) ate tires to Bee Poet Ve pci je eed 
do mot lapse am deprive you of protecrion, 

hforul: Insure in The Travelers, All torn of 
Insurance, Phe Prvelers Insurance Company, Sig 
[rovelors Trlernclty Cocey aia y, The Travelers 


Mire Insurance Company, Harttord, Coomecricu 


ee Cl me. 
spot it every time 
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Magee morseute of Heese ans behditer 
teh feeolil UCeeed aly giles ice lite 
pod eparkhe. It's am old: friend ot the 
family cody te take of itcip and bets 
; mt erry ‘tine. , 
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AomenobDY brines home a film or bo. for the home 
', hove camera. Like evergreens wand turkey, it's 
pear of the Christies ritual... 

For Christmas, more than any other dav, 6 a time 
fiir "Tamms a, b cow rotherinz. rewisitine. marking thie 
Chanevs, thik ie over Uhiretimaa &o ver vo, Two 
Legire fro . me ii bitgen dreads iil Civils i Batt ri fy 
licunies, this is the day of days when the Cine-Kewlak 
ia eery, busy. 

Later, in the evening. comes the time fer living over 
other (Chreéimnasce. On the bone move acreen, each 
holiday untiokle: the new baliv’s first (Clirisimas: the 
eer whi baa i ( liristinias MT ma MAR Lierte lit with its 
heats of fallin sow: the Christos when Jock come 
home after his first lone absenen; Aliwe's fast Christ- 
muse at home belure she wae married... 

Year by vear the record grows, This Christmas will 
ddd a priceless chapter. Visit your Cané-Rowiak dealer 
oe e ietman Kodak Co., Rochester, N.Y. 
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THESE FINE BOOKCASES MAKE 


EXCELLENT CHRISTMAS GIFTS| 


These weely! and attractive Globe-Werniche book- 
cased are fing emamples af wood cna smanship .. 
alia ye in good taste ... a Chrishnas gift that wi il 
bring joy for many yours. They aro made in a4 
variety of stylea and liniuhes for home andl office. 
FREE... Ask our deaier for 32- ‘page booklet, “Tha 
World's Bost Books’ ... of write direct to wa, 
i * 
(Teg leit) Beseomy . .. mec Tep fight) Ardmeare — solid | 
thanal beckoa: MF is “grows eed bewckcage marily 
aa your likvary grows. styled —. adijsstable sheives 


 HICTOR eunreaiioe CORPORATION 


mere | he Slobe-Wernicke Co. 
Distributors Throwghoe? the Worid | CINCINNATI, o. 
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CCEOTC PLACE AMD FORA A WEAMUE 
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What wouldn't America’s healthiest 
winter resort do for you! Relax t? ‘ff 


TUCSON | oon tsi 


rit  r—r oT | ifn lad mitl= Ge nfl pres 
ple ie change in Tooen’s ar, ut 


mithcicli: wai ieaare Bike. | 1 May Cane Fate! fefecttor 
marched deserr climate! You'll be ay atte acti 3 \\ te KLIPETTE New fenention 


ns aéehit Es ot 


This MASH 18: our iN oor 








wed how qui ky chs landotet= «# me dere dbeeleria : — 8 Yow can cou te series infection os ore 
bites PANE S05 St Lite (CO HES Wore LT .. Lay , \" y ah ol geulli rie Pipe lrortt moe, Wise oF 
makes vt sth otis furaio! Send nore bor i i vt Sh octiapors le olte dons geraui ond ot. 
infermanon. hi ertatiogs aalrtrorhde, i So Slagle! i Preciioat Ma Betfer weary fo terme ve 


= SS See aE Ee ee leaf fit gee. Duighes ee Uh new Bae ate em ear (hos with 
TUCSON Svesezheree CLIMATE CLUB pre et atl, git A eet Reunded oninls con't eu 
re rere siisleill = ‘ haste tiine lieee: | C \ eflicient. Rownded gor cent eu 
, | 4204.C Rialto, TUCSON, Arizona ] iirgical thee “4 pee ee et 

j = Chrno Leal F 


OT Plee sod me free cescriptivs boon lef. - Gonrantpse 10 Sealy dherersa, tot 
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THE LAST TILL VICTORY: 


stocks of Automate 
tonkets Sree wold, there shite = 
a i dian, Our bine 
mere for the are : 4 
| gralualsely 
foctery if devotad | 
electrically heotw it Gying wu a, a 
gloves and other equipment for 
Armed Foret. 


After preeent 





You'll never get cold feet under the 


new G-E Automatic Blanket 


Look, Coustn Oswald! For a bomber pilot, we 
take ant electrivally warmed suit that keeps him 
comfortable af temperatures dawn to GO" below, 
But for you, we have a rephyr-lirtht Automatic 
Blonkelt that worke eimilar miracles for vour 
slecping comfort, Just one keeps your whole bed 


as warm as you like—Winter, Spring and Fall! 


Speak to Mother about it, Gwald, We'll give vou 
ato HO wow oo piouniain af covers 





or canines) .., and alwaves the same warmth, no 


rites bic tues hed roo Leniperature bares. 


Just set the emall Bedside Control once for the 
wormth vou choose, From then on, protected 
(revi ehille ariel nverhenatiner. wou || ke eycy 4a Nite 
luxury of really restful, uninterrupted sleep, 


You'll fined thris “Th met with a Lirain inl ce. 
peur trier BPOTes, 


electric con panies Ara ert ti Tr 
dealers 


if limited quantities, For this is the 
sort of thing we've gat making “for the dura: 
tion.” Weve more important jobs ta do—for 
thie Armed Forees itak, 


GENERAL 


WARMTH WITHOUT WEIGHT! fur rephprtieic 
bhi inebenl of tiiodstiolie af leayy euvera, 
Wie comfort fer. oth when two sleep toretliar, 


BED WARM ALL OVER] “Swe cil! Fities Wien wou 
nihee pain bit 
Wilh Vil week 


' 

J 
W | | - 

CIOL | BT! UF PPE 


UNIFORM WARMTH ALL NIGHT: Tlie wiuirmll you 
eeiect, ma meatier what the Gedrouwm ‘temperature, 
,oqeial blevene bf ope are keeniag pair lee 


irre EA make Lil dS Freie Toe 


WARM FED WHEN TOU RETIRE! Se chilly stecets 


fore earth te Tite Peet, fey eerie 


REFRESHING, RELAXING SLEEP! Wikre reoliy rested 


wan jwaved bt woeled ToOeTEY Dye Ww fea war 


caving toa Paclic Cemal rul 


5. SO Rocky MEH, whi e] shel higderr, Pho 


miliiet fi chanze wilhwrit malas 


The Automctic Bhonte? makes ae Nee aay Ane blorkel, 
72 z 64 Je. — ompie for tovble beds, Colors: Nira, 
Green, Cedar, Gold, Weod fase ond Belge. Weantabie, 


For mere defolla oe dealers’ peeares, write direct fe 
Gera! Electric, Dept, OG- 1772-14, Bridgeport, Caan, 


ELECTRIC 








oll 


On REEP! These superb books cnalile adalt or chihl to 
appreciate t hin living wontdle»re of Weature, Phew will biel po 
vou solwe your Christmas problem, for ther lifelike ibe 
iriilioita wil anihveriludiwn teat bt pepe to all livers of the 
jig Lilie, base eeieai id ul Fire peu rr jeu preg, nna avr 
ponta ge prepentl—tlies are itleal (hiristmas eifts. 


THE BOOK OF BIRDS 


whe Lruerbed real id its lnite— ull Mn FT SHA i ch ‘irk t | 
States ane « aruadlin aE alin nob fal) aiier re Line peril 
ifce lw Allon Brooke whreh Wuminate tha magiirhoer 

Wl li rev Jia Pare, wdlitexl ley Cal becit Caroaverboi arnt 





Alesarules Wetmure Among ot]er dlustratonsy are 252 
photagrapiw atal [7 rgcradin no “The Book of 

Void ls. irke Kel 4 ih aK) og ep ne ifig rc bi Sces, cual 

, SY fascmating articles aml 635 lhyraphies—an. enevech 
Mamas aie Kled, photostabbed lip Clesde t. inti ha! Lia ee lik Che i rel licens for piles sure mite enliych ter 
ment ot youn and old. F458 nies Coreen cloth cevwm 


ay jit inches 


0 e { es ffs reek al i . ‘ rai A = F, i mits a Te a 


THE BOOK OF FISHES 


Evert ouldere crithuninal will exieoy the thelling expec: 
cits J corvncdead dew thtit CM preicnnive falc? jwe eth 
on of the important food and game thes of ert 


Amerncaii mln art Sen robiere. [boo peerruerbielela 
lwwetle, exlitest bey Hoh liver (aa toenee, crnlaina $45 wate 
portray, Tb2 acbon photograjhe, NES biogas, anal 
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